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1 Hesin v 3a1a4M U3y4YeHHUS JUCUMILITHHBI

1.1 llean ocBOEHUS TUCHUILIHHDI
N31105%kUTh OCHOBBI YHUCJICHHBIX METOJIOB PEIICHHSI OCHOBHBIX MaTEMaTHYECKUX 3a]1a4 Ha
OBM, noka3arhk MPHEMbI K METOJIbI IIOCTPOCHUS JTUCKPETHBIX MOJICIICH OCHOBHBIX 3aJ1a4 aHaJIM3a

U i dhepeHInaTbHBIX YPaBHEHHH.

1.2 3agaun AUCHUILIMHBI

OcHoBHas 3a/1a4a Kypca — GOpMUPOBAHME y CTYAECHTA MPEACTaBICHUI O YUCIEHHBIX Me-
Tojax pemenus 3agad Ha IBM. Yriybnenune mareMaTHuecKkoro o0pa3oBaHus M pa3BUTHE MPaK-
TUYECKHUX HABBIKOB B 00JIACTH MPHUKIATHON MaTeMaTuku. CTyJeHTHI TOJKHBI OBITH TOTOBBI HC-
M0JIb30BATh MOJTYYECHHBIC B 3TOM 00JaCTH 3HAHUS KAaK MPH NU3YYEHUH CMEXHBIX AUCIUILINH, TaK
U B Ipo(heCcCHOHAIbHON AEATEIbHOCTH.

BocnuraTenbHbIMU 3a/1a4aMu Kypca SBJISIOTCS: BOCHUTAHUE CAMOCTOSITEIbHOCTH, OTBET-
CTBEHHOCTH, YMEHHSI CAMOCTOSATENBHO paboTaTh C TEMAaTUYECKON JINTEPATYPOU U pemaTh 1o-
craBieHHble 3a1aun cpeacreamu MathCAD u Maple.

BeipaboTka HaBBIKOB HCIOIB30BAHUS CIIELUAIN3UPOBAHHBIX MAaTEMATUYECKUX ITaKETOB
KaK HHCTPYMEHTA PeLIeHUs IPUKIIAJHBIX 3a1a4 sBJIETCS He0OOXOAUMBIM TpeOOBaHUEM B COBpeE-
MEHHBIX YCIOBHUSX, YTO YKa3bIBaeT HA aKTYaJIbHOCTh JaHHOW y4eOHOW AUCIUIUTMHBL M3ydeHne
JTVICIIATUTMHBI COTIPOBOXKIAETCSI PACCMOTPEHUEM BO3MOKHOCTEH MPOTrpaMMHUPOBAHUS TTAKETOB
MathCAD u Maple, Ha KOTOPBIX pealn3ylTCs H3y4aeMble BEIYHCIUTEIBHBIC AITOPUTMBI.
[Tpexne Bcero, 3TO MO3BONISET PACKPHITh BOBMOKHOCTH YKa3aHHBIX MAKETOB B IJIaHe podeccu-
OHAJBHOH NIEATENFHOCTH: KaK MPEToAaBaHus, TaK U TIOCTPOCHUS dJIEKTPOHHBIX YIEOHBIX ITOCO-
owmii. Kpome Toro, BEICOKa METOIMYECKAs IICHHOCTD: B OTIMYUE OT CUCTEM IIPOTPAMMHUPOBAHUS
Pascal, Delphi, C++ u ap., 3T0 03BOJISIET COYETATh PEATU3AIMIO YUCICHHBIX aJITOPUTMOB C aHa-
JUTUYECKUMHU IpeoOpa30BaHUSMH KOMIBIOTEPHOH anreOpsl U pa3HOOOpa3HbIM 2-X U 3-

XMEPHBIM rpaQUuecKUM MPeICTaBICHUEM.

1.3 MecTo aucuuiuinHbl (MOYJs1) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

JlucuumiuHa BXOIUT B 00s3aTeNnbHyI0 yacTh brioka 1 "Jlucuumnuasl (Moxynu)" ydeOHO-
ro iaHa. [Ipu ocBoeHHH MaTepuaioB Kypca OT oOydarouierocsi Tpedyercsi moAroToBka o cie-
oylomuM nucuuruinHaM: «MaTtematuueckuil aHanu3y», «JIuHeliHas anreOpa ¥ aHaNIUTHYECKas
reomMeTpus», «PyHKIHOHATBHBIN aHaTN3Y, «/luddepeHuanbuple ypaBHEHUS», a TAKKE YMEHHS
U HaBbIKH, MOJIy4YEHHbIE MPH ocBoeHHH Kypca «IIporpammupoBanue». JlaHHOE 00CTOATEIHCTBO
CBUJCTEIBCTBYET O TECHOM MEKIIPEIMETHOM CBS3U Kypca «UHCIE€HHBIE METOIBI» C OCTAIIbHBIMHU

JUCLIUILTHHAMH.



1.4 Ilepevyenb MUIaHNPYeMbIX Pe3yJIbTATOB 00yYeHHs 0 TUCHUIINHE (MOAYJII0), CO-
OTHECEHHBIX € IVIAHNPYEMBbIMH Pe3yJIbTATAMH OCBOCHUsI 00pa30BaTeIbHOI MPOrPaMMbI
N3yuenue naHHOM y4eOHOM AMCLUIUIMHBI HAIIPaBJIEHO HAa (OPMHUPOBaHUE Y 00ydaroIuXcs

npodeccuonanpubix kKomnerennuii: YK-1.2, OI1K-8.1, [TKO-6.2.

KOZI 1 HAMMCHOBAHUC I/IH[[I/IKaTopa* JOCTHUKCHUA

Pe3yJ’ILTaTH 06yquI/I$[ o AUCHUILIINHC
KOMIICTCHIIMHN

YK-1 CnocobGeH OCYIIECTBIIATh MOWUCK, KPUTHICSCKAN aHANIW3 M CHHTE3 MH(POPMALNH, IPUMEHITh CHCTEMHBIN
MOAXOM JJIsl pEIICHUs! TOCTABICHHBIX 3a1ad
VYK-1.1. OcymecTBiseT TMOUCK HEOOXOANMOM
nH(pOpManUK, ONMpPasCh HA PE3YNIbTaThl aHAIN3A
MOCTaBJICHHOM 3a1a4u

3HaeT MeTOIpI IOMCKA B aHATN3a HH(OpMaIH
YMeeT NpuMeHsTh COBpEeMEHHBIE HHYOPMAMOHHBIE TEXHO-
JIOTHH HA MPaKTHKE

Brnaneer HaBbIKaMU pa6OTI>I C KOMIBIOTEPOM, HaBbBIKaAMH
HMCIIOJIb30BaHUs IPOTPAMMHBIX CPEACTB

OIIK-8 Cnocoben OCYIICCTBJIATDH NEAArOrM4CCKyr0 ACATCIbHOCTh HA OCHOBC CIICHHUAJIbHBIX HAYYHBIX 3HAHUI

OIIK-8.1. JleMOHCTpHpYET CHICNHANEHBIC HAYY-
HBIC 3HAHHS B TOM YHCIIE B IPEAMETHOHN 00IacTH

3HaeT OCHOBBI TEOPHH ITOTPELIHOCTEH M TEOPUH MPUOITH-

JKCHUH, OCHOBHbIC YHCIICHHBIC METObI aareOphl, METOIbI
MOCTPOSHHS MHTEPIIOJISIIMOHHBIX MHOTOWICHOB

YMeeT YHCIIeHHO peliaTh YpaBHEHHs, TPUMEHSISI 1JIsl TOTO
CJIC/ICTBHS M3 TEOPEMBI O CKMMAIOIIUX OTOOPAKESHUSIX, UC-
TM0JIb30BAaTh OCHOBHBIE TIOHSTHUS TEOPUHU CPEAHEKBAIPATHY-
HBIX TPUOIKEHUH JIJI1 OCTPOSHHUS 3JIEMEHTA HAMITY4IIEero
npUOIMKeHHUS (B MHTETPAIbHOM U AUCKPETHOM BapHaHTaXx)
Brnaneer MeTonmamMu M TEXHOJIOTHSMH pa3pabOTKU YUCIICH-
HBIX METOJOB JUIi 3a[a4 U3 CICAYIOLIUX Pa3/esioB: TEOpUs
anMpoKCHMAIlNY, YHCICHHOEC HWHTETPUPOBAHUE, JMHEHHAs
anrebpa, oOBIKHOBeHHBIC nu((depeHIaTbHbIe YpaBHCHNUS,
YpaBHEHHsI MaTeMaTHIeCKOH (pu3nKu

IKO-6 Cnocoben noAACPIKUBATE CAMOCTOATCIIBHOCTb, MHUIIUATUBHOCTDH 06yqa}01u1/1xcsl, CI1oco0CTBOBATh pas-
BUTHIO UX TBOPUCCKUX CIIOCOOHOCTEH B paMKax y‘I€6HO'HCCH€HOBaTGHBCKOﬁ JACATCIIBHOCTU

I[IKO-6.2. OpraHW30BBIBaCT pa3INIHBIC BHIBI
TBOPUYECKOH JEATENIbHOCTH OOYyJarolIuXcst Hpu
0o0y4eHNH MaTeMaTrnke U MH()OpMAaTHKE; MOTHBU-
pyer oOy4aromuxcs K yueOHO-
HCCIIeIOBaTeNIbCKON paboTe 1O MaTeMaTHKe H
nHpOpPMaTHKE

3HaeT MeTo/Ibl YHCIeHHOTo quddhepeHnnpoBanus n UH-
TETPUPOBAHUS, METO/IbI YUCIICHHOTO penieHus nuddepeH-
IIMAJIbHBIX ypaBHEHUH

YMeeT HHTEPHOJIMPOBaTh U OLICHUBATh BO3HUKAOLIYIO HO-
IPELIHOCTh, MPUMEHSTH (OpPMYJIbl YUCIeHHOTO nuddepen-
LUPOBAHMS U UHTETPUPOBAHUS, IPUMEHSTh METO/IbI YUC-
JIeHHOTo pemenust quddepeHnanbHbIX YpaBHEHHUH.

Brnageer HaBbikamMu pabOTBl C KOMITBIOTEPOM, HaBBIKAMH
WCIIOJIb30BaHUs MPOTPAMMHBIX CPEJICTB

PG3YJ'IBT3TI)I 06yqu1/1$1 M0 JUCHUINIMHE JOCTUTAIOTCA B paMKaxX OCYHICCTBJICHUA BCEX BU-
JIOB KOHTAaKTHOM M CaMOCTOSTEIIbHOM pa6OTLI 06yqarom1/1xc51 B COOTBCTCTBHU C YTBCPKACHHBIM
y‘{e6HLIM IIJIAHOM.

I/IH,Z[I/IKE[TOPBI JOCTIDKEHHMS KOMIIETEHITUM CUUTAIOTCS C(I)OpMPIpOBaHHLIMI/I pu DOCTHIKC-

HHUH COOTBECTCTBYIOIIUX UM PE3YIbTAaTOB O6y‘IeHI/I5[.



2. CTpyKTypa U coepKaHue TUCHUILINHBI
2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT
Oo611ast TPyA0EMKOCTh AUCIUILUTMHBI cocTaBiseT 3 3a4.eq. (108 gyacoB), ux pacmpenene-

HUE 110 BUJaM pabOT MpeICTaBICHO B TaOJIHUIIE.

Bunsr padot Bcero ®Dopma o0ydeHHs
4acoB OYHas
VIl
ceMecTp
(dacer)
KoHTakTHasi paboTa, B TOM 4HcJe: 46,3 46,3
AyauTopHbBIE 3aHATHS (BCET0): 44 44
3aHATHS JIEKIIMOHHOTO THIIA 22 22
J1a00paTOPHBIE 3aHATHS 22 22

TMPAKTUIYCCKUC 3aHATHUA

CCMMHAPCKHUC 3aHATU

HWNnas koHTaKTHas padora:

KonTpons camocTosiTensHO#H paboTh

2 2

(KCP)
ITpomexyrounas arrecrauus (MKP) 0,3 0,3
CamocrosiTeJIbHAsI pab0Ta, B TOM YHC- 17 17
Je:
CaMOCTOSTEIbHOE HM3YYCHHE pa3JeiioB,
CaMOIOIrOTOBKa (MpopaboTKa U MOBTOpE-
HHE JICKI[MOHHOT'0 MaTepHaia U MaTepuasia 12 12
Y4COHHUKOB M y4YEOHBIX MOCOOUH, MOAro-
TOBKa K JIAOOPATOPHBIM M MPAKTHYCCKUM
3aHATHSIM. )
[MoaroToBKa K TEKYIIEMY KOHTPOIIO 5 5
Kounrtpoasb: 44,7 44,7
[MoaroToBKa K 3K3aMeHy 44.7 44.7
OO0mas TpyroemM- | 4ac. 108 108
KOCTh 5

B TOM YHCJ€ KOH 46,3 46,3

TaKTHasi padoTa

3a4. e 3 8

2.2 ConepxaHue IMCUUILTHHBI

Pacnpe;[eneHHe BUJ0B yqe6H0171 pa6OTLI " UX TPYAOCMKOCTH I10 pa3jcisiaM AUCHUILIAHBI.

Pazgensl auctumingel, u3ydaemsie B 7 ceMectpe (4 Kypc).

KonmuaectBo yacoB

Ne A Breayauropnas
pas- HaumenoBanue paszienon yAHTOpHad YAUTOP

o Bcero paboTta pabora
8 a1 [ m3 [ Jip CPC

1. |Ilpubnuxenue GyHKIMHA 6 2 2 2

2 Yucnennoe nuddepeHnupoBanme 15 6 6 3

Y MHTETPUPOBAHHE




YuclieHHbIe METO/Ibl PEIICHHUS 3a-
nmaun Ko 115 cucteM 0ObIKHO-
BEHHBIX JU(PepeHIIHaTbHBIX
ypaBHenuii (O/1Y). Annpokcuma-
1S, YCTOWYUBOCTh, CXOJIUMOCTb.
Cerounsie GpyHkIuu. Meto Dii-
aepa

11

Mertonapl Pynre-KyTThl pemenus
cucrteM O/1Y. Ilpumenenue npa-
BIIa PyHre npakTuueckoi OleHK!
norpemHocTy. Meton Anamca.
[TpoBepka cyiecTBOBaHHUS TOYHO-
ro peuieHus o HalICHHOMY MpH-
OMMKEHHOMY

Pemienne cucrem MUHEWHBIX ali-
reOpanyeckux ypaHeHun. [1ps-
Mble MeTobl: ["aycca, ['aycca ¢
BBIOOPOM TJIaBHOTO 3JIEMEHTA.
OrnieHKa NOTPEIIHOCTHA YUCICHHBIX
METOJIOB pelIeHus aaredpanye-
ckux cucreM. Mteparimonasie Me-
TOJBI PEIICHUS JINHEUHBIX CUCTEM.
Meroa npoCThIX UTEpalUil, METO
3eriaens. Meron nporouku. Merto-
JIbI TIPUOJIDKEHHOTO PEIICHUS He-
JUHEHHBIX anreOpanyecKux ypas-
HEHUI1. MeToa nelieHust OTpe3ka
nomnoJyiaMm. MeTo mpocToi urepa-
nuu. Meton HeroToHa (MeTos Ka-
caTelbHbIX). Perenue cucremsl
anredpandecKkux ypaBHEHHH.

11

YucneHHbIe METOBI PELLIEHUS Kpa-
eBOil 3a1aun 115 1udepeHuanb-
HbIX YPaBHEHUH B YACTHBIX MTPOU3-
BOJHBIX (YpaBHEHHE TETLIONPO-
BOJHOCTH, BOJJTHOBOE YpaBHEHHUE,
3a1ada Jlupuxie 11 ypaBHEHUs
[Tyaccona). SIBHBIC 1 HESIBHBIC
pPa3HOCTHBIE CXeMbl. MeTOJT CETOK.

11

Hroro mo pazaenaM TuCIUATITAHBI

61

22

22

17

KonTponb camocrosiTenbHON pado-
T (KCP)

[IpomexxyTouHas arrecranus
(KP)

0,3

IToaroroBka Kk TeKymeMmy KOHTPO-
i)

IToaroroBka K 3K3 AMCHY

44,7

OO61mas TpyA0eMKOCTh MO AUCIIH-
TJTUHE

108

2.3 Conep:xanue pa3aesioB (TeM) TUCHUATLTHHBI

2.3.1 3aHATHA JEeKIIUOHHOI0 TUIIA




HanmenoBanue
pasnena

Coaepsxanue pasgesa

®opma Te-
KYILLEro
KOHTPOJIsA

[Tpubmmxenue
byHKIUH

Oco0eHHOCTH MaTeMaTUYECKUX BhIYHCIIE-
HUi, peanu3yembix Ha OBM. [Ipubmmkénnbie
YHUCIJIA U JEUCTBUSI C HUMM.

[Tpubnuxenne GpyHKIUNA MHOTOUIICHAMHU.
HNHuTepnonsuuoHHbIi moinHOM B (hopme Jlarpan-
*a. IHTepNOoISIMOHHEIN MOMHOM B popme Hbio-
toHa. KyOnueckue cruraitHpl. MeTo 1 HAaMMEHbBIIINX
KBaJPaTOB, TPUTOHOMETPUUECKUIT MHOTOUJICH.
CriraxxuBanue HaOIOICHUH.

[IpoBepka
JIOMAIITHETO
3a/laHus

Uucnennoe mudde-
PEHIMPOBAHUE U WH-
TErPUPOBAHUE

Yucnennoe auddepenuuposanue. [Ipo-
creimme GopMyIsbl YUCIEeHHOTO TuddepeHITupo-
BaHus. O1ieHKa norpemHocTy. ONTUMaNIbHBIN 11ar
YUCJICHHOTO U] epeHITpOBaHMS.

Uucnennoe nurerpuposanue. Ksagparyp-
HbIE (DOPMYIIBI: TPSIMOYTOJILHUKOB, TPAIeLuH,
Cumrncona. [IpaBuno PyHre u yrounenue mno
Puuapacony. Meron Monte-Kapuio.

IIpoBepka
JIOMAITHETO
3a1aHus

Pewenne ypaBHeHui
U CHCTEM, METOIBI
JUHENHON anredpsl

Pemrenue cucreM nuHEHHBIX anreOpanye-
ckux ypaBHeHuil. [Ipssmbie Mmeroasl: ['aycca, ["ayc-
ca ¢ BBIOOpPOM IJIaBHOT'O AJIEMEHTa. Briuucnenue
ornpenenureneit 1 00paTHON MaTpPHULBL.

OO0ycOBIEHHOCTh MaTPHULIbI INHEHHON CH-
crembl. O1leHKa NOrPENIHOCTH YUCIEHHBIX METO-
JIOB pELICHUs alredpanyecKux CUCTEM.

HrepanroHHbIe METO/IBI PELLICHNUS JTUHEH-
HBIX CHCTeM. MeTo MPOCTBIX UTEepaluii, METO
3eiinens. MeTox NpOroHKH.

YactruyHble TpoOsieMbl COOCTBEHHBIX 3Ha-
YEHUU MaTpULbI.

MeTop1 TPUOIMKEHHOTO PELIeHHs HEeu-
HEMHBIX areOpandyeckux ypaBHeHuil. Meron ne-
JIEHHS OTpe3Ka nomnoJjiaM. MeTo1 mpocTo urepa-
LUN.

Meton HeroToHa (MeTO KacaTeNlbHBIX).
Pemenue cucteMsl anredpanyeckux ypaBHEHHH.

[IpoBepka
JIOMAIITHETO
3a1aHus

OOBIKHOBEHHBIE
middepeHnranbHbIe
YpaBHEHHS] W YpaB-
HEHHsI MaTeMaThye-
CKOH Qpu3uKu

Uucnennslie MeToABI pemieHus 3anaun Ko-
IIM JJIs1 CHCTEM OOBIKHOBEHHBIX UG depeHIrab-
HbIX ypaBHeHUH (OY). Annpokcumanusi, ycToii-
YUBOCTb, CXOAUMOCTh. CeTounble GyHKIMU. Me-
TOJ Ditnepa.

Metonel Pynre-KyTTsl pemienus cucrem
OYV. Ilpumenenue npasuna PyHre npakTudeckon
OLICHKH ITOIPELIHOCTH.

Meron Anamca. [IpoBepka cymecTBoBaHUS
TOYHOT'O PEUICHHUs IO HalIECHHOMY TPUOINKEH-
HOMY.

UucneHHble METO/IBI PEILIEHUS KPAaeBOi 3a-
nagu st qudepeHImanbHbBIX YPaBHEHUH B 4acT-
HBIX IIPOU3BOJHBIX (YpPaBHEHUE TEIIONPOBOIHO-
CTH, BOJIHOBOE YpaBHEHHeE, 3aaa4a [Jupuxie s
ypaBHeHus [lyaccona). SIBHbIE U HESIBHBIE pa3-

[IpoBepka
JIOMAIIHETO
3a/1aHus




| HOCTHBIE cXeMbL. MeToJI ceTok.

2.3.2 3aHATHS CEMHMHAPCKOr0 TUNA (MPAKTHYECKHE / CEMUHAPCKUE 3aHATHSA/ J1a00-

paTopHbIe padoThI)

Ne HaunmenoBanue
n/n pa3nena

Temaruka 3angaTHii

®opma Te-
KYILEero
KOHTPOJIsA

1. | [Ipubnnxenue
byHKIMHA

Oco0eHHOCTH MaTeMATHYECKUX BBIYHUCIIC-
HUH, pean3yembix Ha OBM. [IpubmmkEnnbie
YHCia U JEUCTBUS C HUMH.

[Tpubmmxenne GyHKIUH MHOTOYICHAMH.
WuTeprnonsiiuoHHbIH moIuHOM B popme Jlarpan-
ka. MaTepnonsunoHHbIil moauHoM B opme Hpro-
toHa. KyOnueckue cruraiftHbl. MeTo1 HAMMEHBIINX
KBaJIpaTOB, TPUTOHOMETPUUYECKUNA MHOTOUJICH.
CriaxxuBaHue HaOJIIOICHUH.

IIpoBepka
JIOMAITHETO
3a1aHus

2. | Yucnennoe mudde-
PCHIIMPOBAaHUE U HH-
TErPUPOBAHKE

Yucnennoe muddepennuponanue. [Ipo-
creimue GopMyJibl UUCIEHHOTO AUPPepeHnpo-
BaHUs. OneHka norpemHocTy. OnTUMabHbIHN mar
YHUCICHHOTO TU(PEpEeHIIMPOBAHNS.

Yucnennoe nnrerpuposanue. Kanparyp-
HbIE (POPMYIIBIL: IPSMOYTOJIEHUKOB, TPATICIIHIA,
Cumrncona. [IpaBuno Pynre u yrounenue no
Puuapacony. Meron Monte-Kapuio.

IIpoBepka
JIOMAIIHETO
3a1aHUs

3. | Pemenne ypaBHeHui
U CHCTEM, METOJbI
JTUHEWHOU anreOpbl

Pemienue cucrem aMHENHHBIX aaredpaunye-
ckux ypaBHeHuil. IIpsmbie meroast: ['aycca, ['ayc-
ca ¢ BBIOOpOM I'JIaBHOT'O 3JIeMeHTa. Brruncnenue
onpezaenuTenel 1 o0paTHON MaTPHUIIBL.

OO0yCcnoBIEHHOCTh MAaTPHULbl TMHEHHON CH-
ctembl. O1leHKa NOrPENTHOCTH YUCIEHHBIX METO-
JIOB peLIeHNs areOpandeckiux CUCTEM.

NrepanmoHHbie METOBI PELICHUS JIMHEH-
HBIX CUCTeM. MeTOoJ MPOCThIX UTEpaLUid, METOJ
3eitaens. Metoa MporoHKH.

YactuuHble IpoOaeMbl COOCTBEHHBIX 3HA-
YEHUI MaTPHULBL.

Metoab! TpUOIMKEHHOTO pellieHUs] HeH-
HEeHHBIX anreOpanyeckux ypaBHeHUl. Meton ae-
JIEHUs OTpe3Ka nomnonaMm. MeTon npocToi utepa-
117078

Meton HeioToHa (METO/] KacaTeNbHBIX).
Pemenne cuctemsl anredpandeckiux ypaBHEHUH.

IIpoBepka
JIOMAIIHETO
3a7laHus

4. | OGBIKHOBEHHBIE
nuddepeHnaIbHbIe
YpaBHEHHS] W YpaB-
HEHHsI MaTeMaThye-
CKOH Qpu3uKu

UYucneHnHble METOIbI penieHns 3anaun Ko-
1M JIJTS1 CUCTEeM OOBIKHOBEHHBIX A depeHInanb-
HbIX ypaBHeHuit (O]Y). Annpokcumarus, ycToii-
YUBOCTh, CXOAUMOCTh. CeTounble pyHKIMH. Me-
oA Dinepa.

Meroas! Pynre-KytTsl pemenns cucrem
OAY. IIpumenenue npasuiia PyHre npaktuueckoit
OIIEHKH ITOIPEIIHOCTH.

Meton Anamca. IIpoBepka cymiecTBOBaHHUS
TOYHOT'O PEUICHUs 110 HalIEHHOMY IPUOINKEH-
HOMY.

IIpoBepka
JIOMAIITHETO
3a1aHUsA




nagu st qudepeHImanbHBIX YpaBHEHUN B 4acT-
HBIX MMPOU3BOJIHBIX (YPaBHEHHUE TETIONPOBOIHO-
CTH, BOJIHOBOE ypaBHEHHE, 3a7a4a Jlupuxie s
ypaBHeHus [lyaccona). SIBHbIe U HESIBHBIE pa3-
HOCTHEBIE CXE€MBI. MEeTOI CETOK.

UucneHHble METOABI PEILICHNS KPAaeBOH 3a-

2.3.3 IlpuMepHasi TeMaTHKA KYpPCOBBIX padoT (IP0eKTOB

KypcoBbie paboThl — HE IPEAYCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eCeYeHUs 1JIs1 CAMOCTOATEIbHOH PadoThl

00y4YarIIUXCs M0 JUCHUILIMHE (MOYJII0)

Hepequb y‘le6H0'MCTO,I[I/I‘ICCKOFO obecneyeHus JUCHUITIIMHBI

aHAIN3 JIUTEPATyphl W
9JIEKTPOHHBIX HMCTOYHHU-
KOB MH(pOpMAaNuU 1o 3a-
JIAHHOM TIpoOieme

N3syuenne  Teopernue-
CKOro MarepHuaja K Jia-
OOpaTOPHBIM 3aHATUSIM

BrinmonHenne nomanrHux
3aJIaHUN

IToaroroBka k 3a4CTy

Ne Bun CPC I10 BBIIIOJIHEHUIO CaMOCTOSITENIbHOM pabOThI
1 2 3
1 |Pabora ¢ neknuonnsiM|l. BaxBarnos, H.C. YucreHHble MeToabl [ OneKTPOHHbIN pecypc] :
MaTepHaaoM, IIOMCK M y4eb. nocobme / H.C. baxearnos, H.I1. XKngkos, .M. Ko-

OenbkoB. — OneKTPoH. AaH. — MockBa : N3narenscrTBo
"J1aboparopust 3HaHun", 2015. — 639 c. — Pexxum goctyna:
https://e.lanbook.com/book/70767

2. baxearnos, H.C. YucrieHHble MeTogbl B 3g0a4aX U YNpakHEHN-
sX [ OnexTpoHHbBIN pecypc] : y4eb. nocobue / H.C. baxearos,
A.B. IlTanuH, E.B. YnmkoHKOB. — OnekTpoH. aaH. — MockBa
: N3parenbctBo "JTaboparopust s3HaHuin", 2015. — 243 c. —
Pexxum goctyna: https://e.lanbook.com/book/70743

3. Borkos, E.A. YncneHHble MeToab! [ OneXTPOHHLIN pecypc] :
y4eb. — OnexTpoH. aaH. — CaHkT-lNerepbypr : JlaHb, 2008.
— 256 ¢. — Pexnm goctyna: https://e.lanbook.com/book/54

4. Cpouko, B.A. HucrneHHble metogbl. Kypc nekummn [ OneK TpoH-
HbIN pecypc] : y4eb. nocobme — IneKTPOoH. aaH. — CaHKT-
Merepbypr : JlaHb, 2010. — 208 c. — Pexum goctyna:
https:.//e.lanbook.com/book/378

5. Nemunpoosud, B.IN. YncneHHble metogbl aHarmaa. Mpubrimke-
HWe dyHKLUMIA, ondaepeHumnaribHbIe U MHTEr parnbHble ypaB-
HeHnA [ OnekTPOoHHbIN pecypc] : y4ed. nocobune/ B.I. [e-
muaosud, N.A. MapoH, 3.3. Ll yBarnoBa. — OnekTpoH. AdaH.
— CaHkT-lNerepbypr : Nanb, 2010. — 400 c. — Pexum go-
cryna: https://e.lanbook.com/book/537

VY4eOHO-METOMNYECKUAE

MaTepuaibl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaroImUXCs W3

YUCiIa MHBAJIUAOB M JIUI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3710poBhs (OB3) mpemocTaBistoTcst

B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM MX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUH:

I[J'ISI JiiI ¢ HapYIICHUSAIMU 3PCHUA!

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2NIEKTPOHHOTO TOKYMEHTA,



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 opme ayamodaiina,

— B re4atHo (opme Ha s3bike bpaits.

JInst L ¢ HapyHICHUSIME CITyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JInst UL ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIBHOTO anlapara:
— B mieyaTHo hopme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (popme ayamnodaiina.

HaHHHfI IEPEUCHb MOXKET OBITH KOHKPETHU3UPOBAaH B 3aBUCHMMOCTHU OT KOHTHUHI'CHTA O6y-

Haromuxcs.

3. O0pa3oBaTesbHbIE TEXHOJIOTHH, IPUMeHsIeMble IPH 0CBOCHUH JMCHUILIMHBI (MO-
JLy1st)

B xozxe u3yueHust JUCUUIUIMHBI IPEIYCMOTPEHO UCHOIB30BAHUE CIEAYIOIINX 00pa3oBa-
TEJbHBIX TEXHOJOTHUI: JIEKIIMU, TPAKTUUECKHUE 3aHATHS, CAMOCTOSITENIbHAsL pabOTa CTYIEHTOB.

KoMneTeHTHOCTHBIN MOAX0/ B paMKax NMpEenoAaBaHus JIUCHMILUIMHBI PEaIn3yeTcsl B UC-
[10JIb30BAHUN UHTEPAKTUBHBIX TEXHOJOTUN U aKTUBHBIX METOOB (IPOEKTHBIX METOAMK, MO3IO-
BOI0 HITypMa, pa30opa KOHKPETHBIX CUTYyallUid, aHAINW3a MeJarornyeckux 3ajad, rnegaroruye-
CKOT'0 9KCIIEPUMEHTA, UHBIX ()OPM) B COUETAHUU C BHEAYAUTOPHOU paboTOil.

WNHdpopmanvoHHbIe TEXHOJIOTHH, TPUMEHSIEMbIEe TIPU U3YYEHUU TUCHMIUIMHBL: UCIOIb30-
BaHuE€ MH(OPMALMOHHBIX PECYpPCOB, NOCTYIHBIX B MH(OPMALMOHHO-TEIEKOMMYHUKAIMOHHON
cetu MIHTEpHET.

AnanTuBHble 00pa30BaTENIbHBIE TEXHOJIOTUH, IPUMEHSIEMBbIE PU U3YUYEHUU JUCIUILINHBI
— JUId JIML ¢ OTPaHUYEHHBIMH BO3MOYKHOCTSMH 3J0POBbsI NPEAYCMOTPEHA OpraHU3alus KOH-

Cy.]'ILTaI_[I/Iﬁ C UCITIOJIb30BAHHEM BHGKTpOHHOﬁ IIOYTHI.

WHTepakTUBHBIE TEXHOJIOTUH PEATU3YIOTCS CIIEAYIOMNUM 00pa3oMm:

Cemectp | Bun 3anarus Hcnonb3yemble HHTEpaKTUBHbBIE 0Opa3oBarenbHble | Kommue-

TEXHOJIOTHH CTBO 4a-
COB
7 Jlexunonnsle | Juckyccns Ha TeMy: «Pemenne ypaBHEHUH U CH- 2
3aHATUA CTEM, METO/Ibl TMHEHHOU areOpbI»

Kpyraslit cton Ha Temy: «MeTozsl mpUOIMKEHHOTO 2
pelIeHNs HeIMHEHHbBIX are0pandeckux ypaBHe-
HUIN»
Juckyccust Ha TeMy: «MeToibl TPUOIHKEHHOTO 2




pELICHHsI CUCTEM JIre0OpanyecKiX YpaBHEHUI
Kpyrasiii cton Ha Temy: «MeToapl TpUOIMKEHHOTO 2
pelLIeHNs HeMHEHHBIX are0pandeckux ypaBHe-
HUW»

Juckyccust Ha TeMy: «MeTo1bl TPUOIHKEHHOTO 2
pELICHHs] CUCTEM JIreOpanyecKuX YpaBHEHUI»
Kpyrusiii cron Ha Temy: «HHUCIIEHHBIE METOIBI pe- 4
LICHMsI KPaeBOH 3a1a4n»
[uckyccus Ha TeMy: «HuciaeHHbIe METOBI pelle- 4
HUS KpaeBoi 3agauu 1y JuddepeHaabHbIX
YpaBHEHU B YACTHBIX TPOU3BOIHBIX»

Umoeo: 18

JUig Ui ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 30POBbsI IIPEYCMOTPEHA OpraHu3alus
KOHCYJIbTAllMii CO CTYAEHTOM IPH MOMOIIM 3JEKTPOHHON MH(POPMALMOHHO-00pa30BaTEIbHOM
cpenst BY3a.

Couerarorcs TpaJULIMOHHBIE 00pa30BaTENIbHBIE TEXHOIOTUU B (hOpME JIEKLIUU C KOMIIbIO-
TEPHBIMHA aBTOMATH3UPOBAHHBIMH MH()OPMAIIMOHHBIMH TEXHOJIOTUSMHU IIPU BBIOJHEHUH J1a00-
paTOpHBIX pabOT U MPOBEIEHUH KOHTPOJIbHBIX MEPOIPUATHI (3a4yeTa, SK3aMEHa).

K o0pa3oBaTe/IbHBIM TEXHOJIOTUSM OTHOCATCSI HHTEPAKTUBHBIE METOABI 00yueHus. NH-
TEPAKTUBHOCTD I10/1a4l MaTepHalia 1o JucuuiinHe «ba3pl JaHHBIX U CUCTEMBI yIIpaBieHUs 0a-
3aMM JAHHBIX)» [IPEJIII0JIaraeT He TOJIbKO B3aUMOAECUCTBUSI BUJIA «IIPEMOJABATEND - CTYIACHT» U
«CTYZIEHT - IIPENOJIABaTENb», HO U «CTYJEHT - CTyIEHT». Bce 9TH BUIbI B3aUMOAEHCTBUS XOPO-
110 JOCTUTAIOTCS NIPU U3JI0KEHUH MaTepHalla Ha MPAKTUYECKUX 3aHIATHUX B XOJE TUCKYCCHI.

3.1. Iuckyccus

Bo3MoxHOCTE AMCKYCCUU TIpeiojiaraeT yMEHHUE BBICKa3aTh COOCTBEHHYIO UJEI0, pe-
JIO)KUTH CBOM ITyTh PEIIECHNUs, apTyMEHTUPOBAHO OTCTaUBaTh CBOIO TOUKY 3PEHUS, CBSI3HO U3Jla-
raTtb MbICJIU. [Tone3HbI creayronme 3a1aHns: COCTaBJICHNE TUIaHA PELLIEHUS 3a7ja4i, TIOUCK JIpY-
roro croco0a pemnieHus, CpaBHEHUE Pa3IMUHbIX CIIOCOOOB PELIECHUS, TPOBEICHNE BBIKIAI0K JJIs
pelIeHys 3a/1a4k U BBIKJIAI0K I IPOBEPKU MPABUIIBHOCTH MOJIyYEHHOTO PEIIeHUsI, PacCMOT-
pEHMeE 3a/1a4 C JIUIIHUMHU U HELOCTAIOIIMMHU JaHHBIMU, TBOpUECKHE Jokiaapl. CTyneHTaM mpen-
JaraeTcs npoaHaIu3upOBaTh BApUAHThI PELICHHUs, 00CYIUTh JIOKJIa[], BHICKa3aTh CBOE MHEHHE.

OO1u11ie BOMpoCkl, KOTOPbIE BEIHOCATCS HA IUCKYCCHIO B XOJI€ MTPAKTUYECKOTO 3aHATHS:

1. CocraBneHus mjiaHa penieHus 3a1a4u.

2. Tlowmck pa3nuyHBIX CIOCOOOB PEIICHH 3a/1auH.

3. Br1bop cpeau paccMaTpuBaeMbIX ciocoO0B HanboIee paluoHaNIbHOTO.

4. CaMOCTOSITeNIbHOE COCTaBJIEHUE CTYJEHTaMHU OIMOPHBIX 3a/laHU 10 TeMe, Xapak-

TEPU3YIOIIUX [NIYOUHY MOHUMAaHUs CTYJEHTaMH COOTBETCTBYIOIIEIO MaTepuaa.

3.2. lokaan (mpe3eHTaIus)



HpI/IMeHeHI/Ie Ha 3aHATHU KOMIIBIOTCPHBIX TEXHOJIOTHI MTO3BOJISCT CTYACHTaM IIpu pac-

CMOTpPEHHUH ONpEIENICHHBIX TeM Kypca 0oJiee riry00OKO OCBOUTh HEKOTOPHIE TIOHATHS U JOKa3a-

TeNbCTBA YTBEPKICHUM. B 3T0ii CBSI3U ompeneneHHble MPaKTUYECKNE 3aHATUS IIPETIOoAaBaTEeIIo

uenecooGpa3Ho IIPOBOAUTH B BUJC ITPE3CHTALUU. Tax:kxe B TaKOM BUJC Ha MPAKTUYCCKHUX 3aHsA-

TUAX 11O HCKOTOPBIM TEMaM CTYACHTBI MOT'YT IMTPCACTABJIATL U CBOU OOKJIAIbI.

4. OueHo4YHbIe CPeaCcTBA I TeKYLIero KOHTPOJIsl yCIIeBAaeMOCTH M IIPOMEKYTOYHOM

aTTrecTaluu

OueHouHbIe CpeCTBa MpEeIHA3HAUYEHBbI JJII KOHTPOJIA U OIEHKU 00pa3oBaTENIbHBIX J10-

CTIDKEHHH 00y4aroImuxcst, OCBOMBILUX MPOrpaMMy Y4eOHOW AUCHUILUIMHBI «UHCIeHHbIE METO-

ZIBD».

OI.[GHOLIHHG Cp€acCTBa BKIIHOYACT KOHTPOJIBHBIC MaT€pUaAIbl IJISI IIPOBEACHUA TEKYLIEI O

KOHTPOJIA B (1)opMe TCCTOBBIX SaﬂaHHﬁ, JOKJIaga-nmpe3CHTalun I10 HpO6J'ICMHLIM BOIIpOCam,

Pa3HOYPOBHEBBIX 3aJaHUM, POJIEBOM WIPBI, CUTYallMOHHBIX 331a4 U NPOMEKYTOYHOH aTTe-

cranum B (hopMe BOIPOCOB U 33JJaHUN K IK3aMEHY.

KOHTpOHL Ka4yeCTBa MMOATOTOBKH OCYHICCTBIIACTCA IIYTEM IIPOBCPKU TCOPECTUYCCKUX 3HA-

HUH U MPAKTUYCCKUX HABBIKOB ITOCPEACTBOM: IMPOBEPKU U IIpUEMA TCKYHIUX na6opaToprlx pa-

00T U SK3aMeHa B KOHIIE 7 ceMecTpa.

CTpyKTypa OLEHOYHBIX CPEICTB JJIsl TeKYlIeil U MPOMEeKYTOYHOM ATTecTaAluu

Ne
n/n

Kox v HauMeHoOBaHuE
HHINKATOpa
(B cooTBeTCcTBUH C 1I. 1.4)

Pesysbrarel 00y4eHus
(B cooTBercTBHH C 1. 1.4)

HaunmeHnoBaHue OI11eHOYHOTO CpCACTBa

IIpomesxyTouHast

Texymui KOHTPOJIbL
ym p aTTecTalms

NYK-1.2. Breibupaer orm-
THMaJbHBIA BapHaHT pe-
IICHUS 3aJlaud, apryMeH-
THPYS CBOI BBIOOp

3HaeT METOALI ITOMCKA H
aHanu3a HHPOPMAIHH.
YMeeT MpUMEHSATh COBpE-
MeHHbIe ~ HH(OPMAIUOH-
HBIE TEXHOJIOTUH Ha MpaK-
THKE.

Brnaneer HaBbikamu pabo-
TRl C  KOMIIBIOTEPOM,
HABBIKAMH UCIIOIb30BaHUS
MIPOrPAMMHBIX CPEJICTB.

JIP1

Bonpoc na sk-
3amene 3-6

HOIIK-8.1. lemoncTpu-

pYeT crenuaibHbIe Hayd-
HbIE 3HAHMS B TOM YHUCIIE
B IIpeIMETHOM 00nacTu

3HaeT OCHOBBI TEOPHH
NOTPEIIHOCTEN U TEOPUU
MIpUOIMKEHNH, OCHOBHBIE
YHCIICHHBIE METO/BI ajl-
reOpbl, METOABI TOCTPOE-
HUSI THTEPIIOJSIIHOHHBIX
MHOTOYJICHOB.

YMeeT 4uCIeHHo pe-
11aTh YpaBHEHUS, IIpHMe-
HSISL ATIS1 3TOTO CIIEACTBUS
13 TEOPEMBI O CKUMAIO-
IIUX 0TOOpaKEHUSX, HC-
MI0JIb30BaTh OCHOBHBIE
TIOHSITHSI TEOPHHU CPETHE-
KBaJpaTUYHBIX MPUOIH-

JIP2

Bonpoc na sx-
samene 8-9




JKEHUU JJ1s1 TOCTPOEHUS
9JIEMEHTA HAWITy4IleTo
puOIMXKeHus (B UHTE-
IPaJIbHOM U TUCKPETHOM
BapuaHTax).

Bnaneer meTonamu n
TEXHOJIOTHSIMU pa3padoT-
KU YHCJICHHBIX METOJIOB
IUIS 337124 M3 CIEIYIOLIHNX
pa3nernoB: TEOPHs AIIpPOK-
CHMall{H, YUCIICHHOE UH-
TErpUpPOBAHUE, JIUHEHHAS
anreOpa, OOBIKHOBCHHBIC
i depeHnnanbHbIe
ypaBHEHHS, YpaBHEHUS
MaTreMaTuieckoi Qpu3uKu.

HIIKO-6.2. OpranuzoBbl-
BaeT pas3JIMYHBIC BHJBI
TBOPYECKOH  JEATEIIBHO-
CTH oO0ydJaromuxcs IpHU
o0ydyeHnn MaTeMaTHKe W
uHdopmaTuke; MOTHUBH-
pyeT OOydYarommxcs K
yueOHO-
HCCIIEZIOBATeNbCKOH  pa-
60Te 1O MaremMaTuke W
HHPOpPMATHKE

3HaeT MeTO/Ibl YUCIICH-
Horo nuddepenuupona-
HUSI 1 UHTETPUPOBAHUS,
METO/Ibl YUCIICHHOTO pe-
mieHns audepeHuans-
HBIX ypaBHEHUH.

YMeeT HHTepIoanpo-
BaTh U OIICHUBATH BO3HH-
KaIOIIy0 MOTPENIHOCTb,
MIPUMEHSATH (POPMYJIBI YUC-
JICHHOTO TU(depeHIpo-
BaHMs ¥ HHTEIPUPOBAHMS,
MIPUMEHSTH METOJIBI YUC-
JieHHoTro perenus audde-
PEeHLMAIBHBIX ypaBHEHHH.

Brnaneer HaBBIKamMu pa-
OOTBI C KOMIIBIOTEPOM,
HaBBIKAMH HCIIOJIb30BaHUS
MIPOTPaMMHBIX CPE/ICTB.

JIP3

Bonpoc na sx-
samene 11-13

TumnoBbie KOHTPOJIbHDBIC 3aJaHUA UJIX UHBIC MaTCPHUAJIbI, HQOﬁXOIlI/IMbIe AJIdA OHEHKHU 3Ha-

HHI{, yMeHMI1, HABBIKOB M (MJIM) ONBITA AeSITeIbHOCTH, XaPAKTEePU3YIOIIMX 3Tanbl (opMu-

JIP1.
JIP2.
JIP3.
JIP4.
JIPS.
JIP6.
JIP7.
JIPS.
JIPO.

PoOBaHus KOMIIeTEeHIINii B nmpouecce OCBOCHUs 06pa30BaTeJ’le0]7[ MporpaMmal

Ilpumepnulii nepeuens 60npocos u 3a0anuil

Ilepedyens 1abopaTopHbIX padoT

JIuneliHasg UHTEPIONIALIMS.

YucneHHOe UHTETPUPOBAHMUE.

Merton Diuinepa.

KpaeBas 3amaua (0ObIKHOBEHHBIX AU (HepeHINAIBHBIX YpaBHEHHI).

CucTembl TUHEWHBIX anreOpandeckux ypaBHEHUI.

Pemenne anrebpanyeckux ypaBHEHHH.

CucreMsl anredpanyeckux ypaBHEHUH.

SIBHas pa3HOCTHasA cxema.

Hessnas pa3HOCTHAad CXcMma.




3adeTHO-IK3aMEeHAIlHOHHBbIC MATEePHAJIbl IJIsl NMPOMEKYTOYHOH aTrecTanuu (IK3a-

MeH/3a4€eT)
IIpumepHBbIii IEpevYeHb BONPOCOB K IK3aMEHY

1. OcobOeHHOCTH MaTeMaTHYECKUX BBIUMCICHUH, peanu3yeMbix Ha OBM.

2. IlpubnuxéHHble ynciaa U ASHCTBUSI C HUMHU.

3. Ilpubmmxenue GpyHkiuit MHOrOwIeHaMu. HTepnOISIIIMOHHBIN TTOJIMHOM B (hopme Jla-
IpaHXxa.

4. VHTepnonsuuoHHBIN MoauHOM B (hopme HpioToHA.

5. KyOuueckue criaiiHbI.

6. Meroa HaUMEHBUINX KBAJAPaTOB, TPUTOHOMETPUUECKUI MHOTOUJIEH.

7. CraaxusaHue HaOIIOACHUN.

8. Yucnennoe nupdeperumposanue. [Ipocreiimme Gpopmyssl uncnennoro TUG HEpEeHITH-
poBanusi. Ouenka norpemnoctd. ONTUMAaIbHBIN AT YUCICHHOTO JU(PepeHIINPOBAHHUS.

9. Ywucnennoe unrerpuposanue. Kpagparypasie GopMyIisl: MpsiIMOYTOJIBHUKOB, TPACINH,
Cumncona. [IpaBuno Pynre u yrounenue no Puuapacony.

10. Meton Monte-Kapio.

11. Yucnennsie MeTOBI perieHus 3aaauu Ko ajist cucteM 0ObIKHOBEHHBIX AuddepeHIin-
anbHbIX ypaBHeHui (O1Y). Annpokcumanusi, ycTOH4MBOCTh, CXOAUMOCTb. CeTOUHbIE
¢bynkuuu. Meton Ditnepa.

12. Meroas! Pynre-Kyrto! pemenus cuctem OlY. Ilpumenenune npasuiia PyHre npakruye-
CKOM OLIEHKH MOTPEIIHOCTH.

13. Meron Anamca. [IpoBepka cyiiecTBOBaHHsI TOYHOT'O PEIICHHUs 10 HalIECHHOMY TIpH-
ONMMKEHHOMY.

14. Pemenue cucteM JTMHEHHBIX anrebpanueckux ypaBHeHui. [Ipsmbie meTosl: ["aycca,
["aycca ¢ BBIOOpPOM TJIaBHOTO 3JieMeHTa. Beruncnenue onpenenuresneit u oOpaTHoi mat-
PHIIBL.

15. O0ycnOBIEHHOCTh MAaTPHUIIbI IMHEWHON cucTeMbl. OIIeHKa MOTPENTHOCTH YHUCIICHHBIX Me-

TOJIOB PELIEHUS alreOpanvyeckux CUCTEM.



16. UtepanoHHBIE METOIBI PELICHHUS JIMHEHHBIX CUCTEM. MeTOo/] MPOCTHIX UTEPALIUil, METO]

3etinens.

17. Metoa npOroHKHu.

18. Yactuunsle npo6iieMbl COOCTBEHHBIX 3HAUEHUH MaTPUIIBL.

19. Metonb! puOIMKEHHOTO PEIICHHS HETMHEHHBIX anreOpanyeckux ypaBHeHUH. MeTos

JieJIeHHs] OTpe3Ka nomoyiaM. MeToa mpocToi uTepanuu.

20. Metox HeroTona (MeToJ1 KacatenbHbIX). Penienne cuctemsl anredpandeckux ypaBHEHUH.

21. YucneHnHble METO/IbI pEeIICHHs KpAaeBOU 3a7auul Ui JU(PepeHIMaIbHbIX YPaBHEHUH B

YaCTHBIX ITPOU3BOJIHBIX (YpaBHEHHE TEIUIONPOBOAHOCTH, BOJIHOBOE YpaBHEHHE, 3a/1a4a

I[I/IpI/IXJ'Ie Il YPABHCHUA HyaCCOHa). SIBHBIC U HESIBHBIE Pa3HOCTHBLIC CXCMEI.

22. Meron cetok. 3anaya Jupuxie. YpaBuenue Jlamnaca B KOHEUHBIX Pa3HOCTSIX.

Kpurepun oueHnBanusi pe3yibTaToB 00y4eHHUs

OneHka

KpI/ITCpI/II/I OLICHUBAHMUA 110 3K3aMCHY

Bricokuii ypo-
BEHb «5»
(oTnHMYHO)

OLICHKY «OTJINYHO» 3aCIIy’)KMBAeT CTYACHT, OCBOMBILUMN 3HAHUsA, yMe-
HUS, KOMIETEHIUH U TEOPEeTUYECKUH Marepuan 6e3 mpoOernoB; BbINOJI-
HUBLINKM Bce 3aJjaHusl, IPEIyCMOTPEHHbIE Yy4eOHBIM IUIAHOM Ha BBICO-
KOM KayeCTBEHHOM YPOBHE; NPaKTHUECKUE HABBIKK MPOPECCHOHATBHO-
ro MIPUMEHEHHsI OCBOCHHBIX 3HAHUN C(HOPMUPOBAHBI.

Cpenuuii ypo-
BEHb «4»
(xopor10)

OLIEHKY «XOpOIIO» 3aCIyXKHMBAET CTYJIEHT, NPAKTUYECKU IOJTHOCTBHIO
OCBOMBILWI 3HaHUS, YMEHHUs, KOMIIETEHIIUM U TEOPETUUECKUI MaTepHu-
aj, y4eOHbIe 3aJlaHUsl HE OLIEHEHbl MaKCUMAaJIbHBIM YHUCIIOM OaiioB, B
OCHOBHOM C()OpPMUPOBaAI MPAKTUYECKHE HABBIKH.

[Toporossiii
YPOBEHB «3»
(ynoBieTBopu-
TEJILHO)

OLIEHKY «y[IOBJIETBOPUTEIBLHO» 3aCIIy’)KUBAET CTYIECHT, YACTUYHO C IPO-
OenaMy OCBOMBILIMM 3HAHMS, YMEHHsI, KOMIIETEHLIUH U TEOPETHUYECKUIM
MaTepuai, MHOTHE yuyeOHbIe 3aJaHUs JIMOO HE BBHIMOIHWI, JUOO OHM
OLIGHEHBl YHUCIOM OauloB ONM3KUM K MHUHHMMAalIbHOMY, HEKOTOpbIE
IIPAKTUYECKHE HAaBbIKU HE CPOPMUPOBAHBI.

MuHuManbHBIN
YPOBEHB «2»
(HEeyIOBIETBO-
PHUTEIIBHO)

OLICHKY «HCYHOBJIICTBOPUTCIILHO» 3aCIIYKUBACT CTYACHT, HC OCBOHUBIIHI
3HaHWsA, YMCHUS, KOMIICTCHIONN U TGOpeTquCKHﬁ Marepual, y‘Ie6HBIe
3aaHus HC BBITIOJIHUII, ITPAKTUYCCKNEC HABBIKH HEC C(I)OpMI/IpOBaHBI.

OI.ICHO‘IHLIC CpeacTBa Ik UHBAJIMJA0B U JIML C OTPAHUYCHHBIMU BO3MOXKHOCTAMU 310PO-

Bbi BLI6I/IpaIOTC}I C YUCTOM UX MHANUBUAYAJIbHBIX HCI/IXO(I)I/BI/I‘-IeCKI/IX 0COOEHHOCTEH.

— IIpH H€O6XO)II/IMOCTI/I HHBaJIWAaM W JIulaM C OrpaHU4YC€HHBIMH BO3MOXHOCTAMMU 300pPO-

BbA IPEAOCTABIIACTCA JOIMOJIHUTCIIBHOC BpEMS JIA MMOATOTOBKH OTBETA HA DK3aMCHE,




— IIpU TPOBEJICHUH TPOLEAYPHl OIICHUBAHUS PE3yIbTaTOB 00yUEHHsI HHBAIUIOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIBHBIMUA OCOOCHHOCTSIMH;

— TIpH HEOOXOIUMOCTH JJIsl 00YyUYAIOIUXCs C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3/10POBbS
¥ MHBAJIHMJOB TPOLENypa OLEHUBAHUS PE3yJbTaTOB OOYYEHHS IO JUCLUUILIMHE MOXET IPOBO-
JIUTHCS] B HECKOJIBKO JTAIlOB.

[Tponienypa oneHMBaHUsI Pe3yabTaTOB OO0Y4YEHHS WHBAIUAOB M JIUI] C OTrpaHUYCHHBIMHU
BO3MOXXHOCTSIMH 37I0POBbSI 110 TUCHUIUIMHE (MOJIYJIO) MPEAyCMaTpUBACT MPEAOCTaBICHHE HH-
dopmanuu B hopMax, aanTUPOBAHHBIX K OTPAHUYCHUSAM UX 3/10pPOBBSI M BOCIPUATHUS HHPOpMa-
1812078

JIst 1L ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIist L ¢ HapyHIEHUsAMHU CIlyXa:

— B IIeYaTHOM opme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JInst L ¢ HapyIIEHUSIMH OTTIOPHO-/IBUTATEIBHOTO arIapara:

— B mieyaTHoOU hopme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JIaHHBII TTIEpeYeHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-

Yaromuxcs.

5. [lepevenn y4yeOHOI JIuTEpaTypbl, HHPOPMALMOHHBIX PECYPCOB H TE€XHOJIOTHI

5.1 YueOHast 1uTeparypa
1. BaxearoB, H.C. YucrieHHble MeToab! [ OnexTpoHHbIN pecypc] : y4eb. nocobue / H.C. Baxea-
nos, H.IN. >Kngkos, I'.M. KobernbkoB. — InekTpoH. gaH. — Mockea : N3garenscteo "Ja-
Boparopus 3HaHn", 2015. — 639 c. — Pexxum goctyna: https://e.lanbook.com/book/70767

2. baxearnos, H.C. YucneHHble MeTofbl B 3gaa4ax 1 YNpaKHEHNSX [ QneKTPOHHbIN pecypc] :
yueb. nocobue / H.C. Baxearos, A.B. llanuvH, E.B. YKOHKOB. — OneXTpoH. OaH. —
Mockea : N3parenscto "J1aboparopus 3HaHun", 2015. — 243 c. — Pexxum goctyna:
https://e.lanbook.com/book/70743

3. Borkos, E.A. YucneHHble MeTogbl [ QneKTPOHHbIN pecypc] : y4eb. — OneKTPoH. AaH. —

CaHkT-IMerepbypr : JlaHb, 2008. — 256 ¢. — Pexnm goctyna:
https://e.lanbook.com/book/54



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

4. Cpouko, B.A. YncneHHble metobl. Kypc nexumi [OnexTpoHHbIN pecypc] : y4ed. nocobre —

OnexTpoH. aaH. — CaHkT-MNetepbypr : JlaHb, 2010. — 208 c. — Pexxmum goctyna:
https://e.lanbook.com/book/378

5. Oemmpaosuy, B.IN. YucneHHble metoabl aHammsa. [MNpubrikeHme doyHKumMn, anddepeHumans-

Hbl€ N MHTEr panbHble YpaBHEHNS [ ONEXTPOHHLIN pecypc] : yyed. nocobue / B.IN. demnao-
B4, N.A. MapoH, 3.3. LLl yBarnosa. — 3nexTpoH. aaH. — CaHkT-MNetepbypr : JlaHb, 2010.
— 400 c. — Pexum pgoctyna: https://e.lanbook.com/book/537

6. UucneHHble METOMBI : : ydeOHOe mocoOue s CTYAeHTOB (hu3.-Mart. cren. By30B / / baxBanos,

10.

11.

12.

13.

14.

15.

16.

Huxonaii Cepreesuy, H. I1. )Kunkos, I'. M. Kobenskos ; H. C. baxsanos, H. I1. )Kunkos,
I'. M. KoGenbkoB ; Mock. roc. yH-T uM. M. B. JlomoHocoBa. - 5-¢ u3xa. - M. : BMUHOM.
Jlaboparopus 3uanwmii , 2007. - 636 c. - (Kimaccudeckuii yHUBEpCUTETCKUN YICOHHK. ). -

bubnwmorp. : c. 624-628. - ISBN 5947746204
Kamutkun H.H. Yucnennsie metonsl. — M.: Hayka, 1978. — 512c.

Xaiipep 3., Hepcert C., bonnep I'. Pemenne o0bIkHOBEHHBIX MU (hepeHInaIBHBIX YpaB-

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

Xaiipep 3., bonnep I'. Pemenne o0bIkHOBEHHBIX Au(PepeHInanbHbIX ypaBHeHUH. XKecT-

Kue 1 quddepeHuanpHo anredpandeckue 3aaadu. — M.: Mup, 1999. — 685 c.

AmocoB A.A., Iyounckuii FO.A., Komuenosa H.I1. BeruncnurensHbie METOIBI JIJIs1 HHXKE-

HepoB. — M.: Beicias mikona, 1994.

Kaxanep /1., Moynep K., Ham C. YucnenHsle MeTO/IbI U IpOrpaMMHOE obecredenne. — M.

Mup, 1998. - 575 c.
Mapuyk .. Merons! BeruncnurenbHor Matematuku. — M.: Hayka, 1989. — 608c.
Camapckuit A.A., I'ynun A.B. Yucnennsie metonsl. — M.: Hayka, 1989.

ITpoxopor I'.B., Jleneués M.A., Konbeer B.B. [laker cumBonbHBIX Bbruucienuii Maple

V - M.: Iletur, 1997.

[Mpoxopos I'.B.Ilaker cumBonbHBIX Beruncienuii Maple V - M.: Isn. MI'TY
uM.H.3.baymana, 2001.

HpskonoB B.IT. MathCAD 2000: Yuebnsiii kypc. - CII6.: [Tutep, 2001.

I[J'I}I OCBOCHHUA ANUCHUINIMHBI WMHBAJIWJAAMH W JIMIOAMU C OTPpaHUYCHHBIMU BO3MOKHOCTAMHU
300pPOBbA UMCIOTCA HU3JaHHA B JJICKTPOHHOM BHUIC B 3J'ICKTpOHHO-6I/I6J'H/IOTC‘IHI>IX CHCTEMax

«JIawb» 1 «YHuBepcuterckas oudamorexka ONLINE».


https://e.lanbook.com/book/378
https://e.lanbook.com/book/537
http://www.biblioclub.ru/

5.2. llepuoanyeckue U3IaHUA:

[lepuoanueckue n3nanusi — He MPEAYCMOTPEHBI.

5.3. UHTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe MpodeccuoHalbHbIe 0a3bl 1aH-

HBbIX " I/IH(l)OpMaIII/IOHHLIe ClIPpaBOYHBLIC CUCTEMBI

DJ1eKTPOHHO-0ubMoTeuHbIe cucTeMbl (IBC):

1.

DBC «IOPAWT» https://urait.ru/

2. OBC «YHMBEPCUTETCKA$ BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3.
4
5

IBC «BOOK.ru» https://www.book.ru

. DBC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHDBb» https://e.lanbook.com

IIpodeccuonaibubie 6a3bl JAHHBIX:

g wnh e

6.

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

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuansr nuznarensctea Wiley https://onlinelibrary.wiley.com/

Hayunas anekrponnas oudnuorexka (HOB) http://www.elibrary.ru/
ITomHOTEKCTOBBIE APXUBbBI BEAYHIUX 3allaAHbIX HAYYHbIX )XYPHAJIOB Ha Poccuiickon

wiatdopme HayuHbIX xypHamoB HOMKOH http://archive.neicon.ru

7.

HarnmonanbHas snekTpoHHast 6ubnroTeka (JOCTyn K DJIEKTPOHHOW OMOIHoTeKe Iuc-

cepranmii Poccutickoii rocynapcteennoit oudmuoreku (PT'B) https://rusneb.ru/

8.
9.

[Mpesunentckas oubauotexka um. b.H. Enxpruna https://www.prlib.ru/
OnektponHas kojutekius Oxchopackoro Poccuiickoro @onaa

https://ebookcentral.proquest.com/lib/kubanstate/home.action

10.
11.
12.

Springer Journals https://link.springer.com/
Nature Journals https://www.nature.com/siteindex/index.html
Springer Nature Protocols and Methods

https://experiments.springernature.com/sources/springer-protocols

13.
14.
15.
16.
17.
18.

Springer Materials http://materials.springer.com/

zbMath https://zbmath.org/

Nano Database https://nano.nature.com/

Springer eBooks: https://link.springer.com/

"Jlektopuym TB" http://www.lektorium.tv/

YuuBepcuterckas napopmaimonnas cucrema POCCHUS  http://uisrussia.msu.ru

HNHpopmManHoHHBIE CIPABOYHbIEC CUCTEMBbI:

1.

KOHCYJIBTaHT ILaroc - CIIpaBOYHas IpaBoBagd CUCTECMaA (,Z[OCTYH I10 JIOKAJILHOM CETH C

KOMIIBIOTEPOB OMOITMOTEKH )

Pecypcbl cBoOOAHOTO fOCTYNA:

1. AmMepuKaHCKas naTeHTHas 0a3a maHHbBIX hitp://www.uspto.gov/patft/

2.

[TonHbIe TEKCTHI KaHAACKKUX auccepTanuii http://www.nlc-bnc.ca/thesescanada/

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

4,

MuHHCTEpCTBO HAYKH U BhICIIETro oOpa3zoBanus Poccuiickoit deneparuu

https://www.minobrnauki.gov.ru/;
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5. ®dexaepanbHbiii mopTan "Poccuiickoe oopasosanue" http://www.edu.ru/;

6. Huadopmanmonnas cucrema "EamHoe OKHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas xomnekius nudpoBeIx 00pa3oBaTeabHBIX pecypcos http://school-
collection.edu.ru/ .

8. @enepanbHblil IEHTP UHPOPMALIMOHHO-00PA30BATEILHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekt I'ocymapcTBeHHOr0 MHCTUTYTA pycckoro sizbika uMeHu A.C. [lymkuna "O06-
pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CupaBouno-uHpopManroHHbIH moptan "Pycckuit ss3e1k" hitp://gramota.ru/;

11. Cnyx0a TeMaTH4YeCKUX TOJIKOBBIX cioBapeid http://www.glossary.ru/;

12. Cnosapu u suiukiaoneauu http://dic.academic.ru/;

13. OO6pa3oBatenbHblil moptan "Yueba" http://www.ucheba.com/;

14. 3akonompoekT "O6 o6pa3oBanuu B Poccuiickoit deneparuu'. Bormpocsl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHBIE JIEKTPOHHBbIE 00pa3oBaTe/ibHbIe U HH(POPMALMOHHBIE PeCypChl

KyoI'Y:

1. Cpena moayibpHOTO AuHamMuueckoro oOyueHwus http://moodle.kubsu.ru

2. baza y4eOHBIX ITaHOB, YI€OHO-METOINIECKUX KOMIUIEKCOB, ITyOIHKaIHiA U KOH(pe-
penrumii http://mschool.kubsu.ru/

3. bubnmorexa nHHOpMAIIMOHHBIX pecypcoB Kadeapbl HHGOpMAITMOHHBIX 00pa3oBa-
TeNbHBIX TexHoorui http://mschool.kubsu.ru;

4. DnexTpoHHbII apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

5. DnekTpoHHblE 00pa3oBaTelbHbIE pecypchl Kadeapbl MH(MOPMALMOHHBIX CHCTEM HU
TexHonoruii B oOpazoBanmu KyOl'Y u nHayuno-merommueckoro >xypHama "IIIKOJIBHBIE
I'OJIbI" http://icdau.kubsu.ru/

6. Meroauyeckne yka3aHusi [1Jsi O0y4AIOIUHMXCA 10 OCBOCHUIO JAWCHMILIUHBI
(Mmoay.ns)

CamocrosTenbHast paboTa CTy/IeHTa BKIIIOUaeT B ce0sl MOJArOTOBKY K JIAOOpaTOPHBIM 3a-
HATHUSAM U 3a4€Ty. DTHU BUJIbI CAMOCTOSITEILHON pabOThI CTY/IEHTOB KOHTPOJIUPYETCS B XO/1€ MPO-
BEPKHU JOMAIIHUX 3aJaHUM.

BaxuelmuM sTanomM u3ydeHMs Kypca sBISeTcs caMocTosTenbHas pabora. Camocros-
TesIbHas paboTa CTy/IeHTa BKJIIOYaeT B ce0sl MOBTOPEHHUE JIEKIIMOHHOIO MaTepualia i MaTepuana
y4€OHUKOB M Yy4€OHBIX MOCOOUH, MOArOTOBKY K J1a00OpaTOPHBIM 3aHITHUSIM, K KOHTPOJIbHBIM pa-
6oTam, K 3a4eTy, K IK3aMeHYy.

Jlis MOATrOTOBKM K OTBETaM Ha TEOPETUUYECKUE BOMPOCHl CTYAEHTAM JIOCTATOYHO
UCIOJIb30BaTh MaTepualn Jekiuid. Bech Teopernueckuii marepuan, HEOOXOIUMBIN Ui coauu
9K3aMeHa COJIEPKUTCS B Y4EOHBIX IMOCOOMSX M3 CHUCKAa OCHOBHOM JHTepaTypbl. B ciydae
3aTpyJHEHHM, BO3HHUKAIOIIMX y CTYAECHTOB B IPOILIECCE CAMOCTOSITENBHOIO M3YYEHUsI TEOPUH,

npenoaaBaTeyib pa3biACHACT CIIOKHBIC MOMCHTBI HAa KOHCYJIbTAlIUAX.

Buabi camocrosiTeJibHOH padoThl
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O0s3aTenbHBIMY MTPU U3YYCHUN AUCLUUIUINHBI SBJISIOTCS CIIEIYIOLINE BUBI CAMOCTOS-
TEJIBbHOU paboThI:

— CaMOCTOSITEIIBHOE PEeIIeHHE 33/1a4 [0 TeMaM MPAaKTHYECKHUX 3aHSITHII;

— pa30op U CaMOCTOATENIFHOE U3YYEHHE TEOPETUIECKOTO MaTepralia 1o KOHCIIEKTaM
JCKIHHA U 10 Y4eOHBIM ITOCOOUSIM U3 CITUCKA HCTOYHUKOB JIMTEPATYPHI;

— MOATOTOBKA K 3a4ETYy.

OTH BHIBI CAMOCTOSTEIBHON pabOThI CTYJJCHTOB KOHTPOJIUPYIOTCS B XOZ€ MPOBEPKHU J10-

MalITHHUX 3aﬂaHHI>'I, KOHTPOJIbHBIX pa60T, 3a4€TOB M 3K3aMCHa.

B ocBoeHWW MUCHUIUIMHBI WHBATUAAMH U JUIIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU
3I0pOBBSl OOJIBIIIOE 3HAYCHUE HMMEET WHIAWBUIYyallbHas ydyeOHash pabora (KOHCYJIbTAllMHM) —
JIOTIOJTHUTEIIbHOE Pa3bsICHEHUE YUeOHOTO MaTepuara.

WupuBuayanbHble KOHCYJBTAIIMM IO MPEIMETY SBISIOTCS BaKHBIM  (DaKTOPOM,
CIOCOOCTBYIONUM HHIMBUyaTU3allMd O0yYSHHUS U YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TIperojaBarelieM W OOYJaroIIMMCS WHBAIUIOM WM JIUIOM C OTrPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3JI0POBbSI.

J1J1s1 BBITTOJTHEHHST IOMAIITHETO MMPAKTHYECKOTO 33JaHHsI HE0OX0AUMO pa300paTh MaTepu-
aJI 10 COOTBETCTBYIOIICH TeMe MPAKTHIECKOTO 3aHATHA. [Ipr 3TOM UCIIONB3YIOTCS yKa3aHUs,
JAaHHBIC TIPETIOIaBATEIIEM B XOJI€ 3aHSITHS, a TAK)KEC TEOPETUICCKUI MaTepHuall, B KpaTkoi popme
UMEIOIINIICS B Y4eOHBIX TOCOOMSIX U3 CITMCKAa OCHOBHOM nuTeparypsl. Ecnu cTyneHT He cMor
MOHSITH MPUBEACHHBIN B YKa3aHHBIX HCTOUHUKAX pa300p TUMIOBBIX MPUMEPOB B TOU CTETICHH,
YTOOBI CAMOCTOSITEIIEHO MCIIOIH30BATh MPENTOKESHHBIN aITOPUTM JUTS PEIICHUS 33aJJaHusl, TO OH

MOXKCT IMOJIYUYUTHh KOHCYJIbTAlUIO IPCIIOAaBaATCIIA.
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N3Nel: IIporpammHas peanu3anus alrOpUTMOB YUCIEHHBIX Me- 15 3amura
TOJI0B (cpeacTBamu si3bika Maple): uaTeprossinus GyHKIHH,
ymciieHHoe nuddepeHIpoBaHie U HHTETPUPOBaHUE, 3a7a4a
Komm u kpaeBas 3agaya.
N3Ne2: [IporpammHas peanu3anus alrOpUTMOB YUCIIEHHBIX Me- 15 3amura
TOJI0B (cpeacTBamu s3bika Maple): cucTeMbl TMHEHHBIX ypaBHe-
HUH, HeTTMHEeHbIe anreOpanyecKkie ypaBHEHUs, ypaBHEHUS B
YACTHBIX ITPOU3BOJHBIX.




N3Nel: IlporpamMmmHas peanu3anus aJITOPUTMOB YHCJICHHBIX METO10B
(cpeacrBamu s3bika Maple):
HHTepnoJsauus GyHkumnid, yucjieHnoe nuddepeHnupoBanme

U UHTErPUpOBaHue, 3a7a4a Ko u kpaeBasi 3agaya.

Hwxe nmepeuncnersl BApHaHTHI 33724, KOTOPbIE HEOOXOAMMO BBIMIOJIHHUTH B cucteme Ma-
ple (unu B cucreme MathCAD) nprMeHHUTEIBHO K JaHHBIM, 3aIIMCAHHBIM B BHJIC TEKCTOBBIX
daiinoB (ums daiiiaa o3HaYaeT HoMep BapuaHTa). Homep 3adauu cosnadaem c HOMepom eapu-

aHma OaHHbIX (HOMEPOM NO CRUCK) 2PYNRNbL).

3amaua 1. [lan aiin ¢ N 3HaveHusmu HekoTopoi Gpyukimu f(X). Murepnomuposars f(X) ¢ mo-
MoIIbI0 MHOTOwIeHa Jlarparka B 10N Toukax, moCTPOUTH TpadMK U CPABHHUTH C JIMHEHHON MH-
tepriossinueii. IIposepums pesyibmam ¢ nomMoubio Mooy NUMapPProx.

3amaua 2. [lan ¢aiin ¢ N 3HaueHussMu Hekotopoit Gpyukimu f(X). MaTepnonuposars f(X) ¢ mo-
MoIibi0 MHOrowiena Herotona B 10N Toukax, mOCTPOUTh rpadMiK U CPABHUTH C TMHEHHOMN WH-
Teprosiuei. /Ipogepums pe3yivmam ¢ ROMoubio Mooy NUMaPProX.

3amaua 3. [lan ¢aiin ¢ N 3HaueHussMu Hekotopoi Gpyukimu f(X). MaTepnonuposars f(X) ¢ mo-
MOIIBI0 KyOMYeCKHX CIUTaiHOB (CO CBOOOIHBIMH KOHIIaMK) B 10N Toukax, HOCTPOUTH Tpaduk U
CPaBHUTH C JIMHEHHON HHTEPIIONSILUEH. [Iposepums pe3yiomam ¢ NOMOWbI0 MOOYiA
nuMapprox.

3anaua 4. Jlan ¢aiin ¢ N 3HaueHUsiMU HekoTopoit Gpyrkuuu f(X). Marepnonuposats f(X) ¢ mo-
MOIIBI0 KyOMYECKHX CIUIaliHOB (Tepuoandeckux) B 10N Toukax, nocTpouTh rpaduK U CPaBHUTD
C TUHEeWHOM nHTepnosumeit. /lposepums pesynvmam ¢ nomowbio Modyis NUMapPProx.

3anaua 5. Jlan ¢aiin ¢ N 3HaueHUsIMU HekoTOpoit Gpyrkuuu f(X). HaliTi dncneHHy0 mpou3Boi-
HYIO U TIOCTPOUTH €€ rpaduk. [Iposepums pezyrsmam ¢ nomowvio onepamopa diff.

3amaua 6. [{an ¢aiin ¢ N 3HaueHUssMU HekoTopo GyHkimu f(X). HaitTn uncnenHnyo npous3Bo-
HYIO C TOMOIIbIO MHOTOWIeHa Jlarpanxa 1 mocTpouTs e€ rpaduk. /lposepums pesyiomam ¢
nomowvio onepamopa diff.

3amaua 7. [lan ¢aiin ¢ N 3HaueHUssMU HekoTopor GpyHkimu f(X). HaitTu uncnennyro npous3Bo-
HYIO C TOMOIIBbIO KYOUYECKOTO CIIJIaliHa U IOCTPOUTH e€ rpaduk. [Iposepums pezyrvmam ¢ no-
mouwvio onepamopa diff.

3anaua 8. /lan ¢aiin ¢ N 3HaueHUssMU HekoTopor GyHkimu f(X) ¢ mrymom g(X), 0<x<n-1, mar no
X paBeH 1. Crmaguth 3Ha4eHUs (QYHKIUU U TOCTPOUTH e€ rpaduk. Ilposepums pezyromam c
noMOwb0 MOOYs1 NUMAPProx.

3amaua 9. [lan ¢aiin ¢ N 3HaueHUssMU HekoTopor GyHkimu f(X) ¢ mrymom g(X), 0<x<n-1, mar no
X paBeH 1. Haittu npousBoaHyto ot f(X) u moctpouts € rpaduxk. Ilposepums pezyrvmam ¢ no-
MOWbI0 MOOYns NUMAPPIOX.

3amaua 10. lan daiin ¢ n 3HaveHussMu HeKoTopoii Gyukimu f(X) Ha HekoTopoM oTpe3ke. Haiitu
OIIpeIeNIEHHBIN HHTETpal 1o GopMylie Tpanenuid. /Iposepums pe3yibmam ¢ ROMOWbl0 onepa-
mopa int.



3amaua 11. Jlau daiin ¢ N 3HaueHussMu HekoTopoit ¢pyukuuu f(X) Ha HekoTopoMm oTpeske. Haiitu
ornpenenéHHbId HuHTErpa no Gopmyne Cumicona. [lpogepums pe3yrbmam ¢ NOMOWbI0 onepa-
mopa int.

3agaua 12. Jlan daiin ¢ N 3HaueHussMu HekoTopoit ¢pyukuuu f(X) Ha HekoTOpoMm oTpeske. Haiitu
onpeaenéHHplil naTerpan MeroioM Monte-Kapno. Ilposepums pezyromam ¢ nomowwio onepa-
mopa int.

3amaua 13. Jlan daiin ¢ Tabauuno 3agannoil yaxueit f(X,y). Haittu pemenns 3agaun Komu

dy
- f(x,
™ (x.y)

y(0) = Nesapuanma

MeTosioM Pynre-Kyrra (npeaukrop-koppekrop). IIposepums pesyromam c

nomowwio onepamopa dsolve wiu mooyns DEtooOIS.

3amaua 14. Jlan daiin ¢ Tabauuno 3amannoii ¢pynkiuei f(X,y). Haiitu pemenns 3agaun Ko

dy
- f(x,
™ (x.y)

y(0) = Nesapuanma

YCOBEPILIEHCTBOBAaHHBIM METOI0M Dilniepa. /Iposepums pesynrbmam ¢ no-

mowwto onepamopa dsolve wiu mooyns DEtools.

3amaua 15. Jlan daiin ¢ tTabauuno 3amannoii ¢pynkiuei f(X,y). Haiitu pemenns 3agaun Ko

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

y(0) = Nesapuanma

meroaom Pynre-Kyrra (4-ro mopsiika TouHOCTH). [Ipogepums pe3yromam

¢ nomowvio onepamopa dsolve uru mooyns DEtools.

Bamaua 16. Jlan daiin ¢ Tabauuno 3amannoii ¢pyukiuei f(X,y). Haiitu pemenns 3agaun Ko

dy
- f(x,
™ (x.y)

y(0) = Nesapuanma
unu mooyns DEtools.

metonoM Anamca. [lposepums pesynomam ¢ nomowwto onepamopa dsolve

3amaua 17. Jlan daiin ¢ Tabnauuno 3amannoi ¢pynkiuen f(X), a<x<b. Haiitu perienue kpaeBoii

d’y .y
——2 4+ X2+ x>y = f(x)

3a7a4M § dx dx Pa3HOCTHBIM METOOM. [Ipogepumsb pe3ynromam c nOMOowbio
y(a)=y(b)=0

onepamopa dsolve wuru mooyns DEtools.

3amaua 18. Jlan daiin ¢ Tabnauuno 3amannoit ¢pyukiuen f(X), a<x<b. Haiitu perenue kpaeBoii

d?y dy o
s S g T g X -y = f(x)

y(@)=y(b)=0

pumo pezyromam ¢ nomowwio onepamopa dsolve umu mooyns DEtools.

METO/I0M MUHUMU3ALIUH HEBSI3KU (KOJoKauui). [Ipoge-



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

d’y dy o,
s 4 g T X g -y = f(x)

y(a)=y(b)=0

IIposepums pesyromam ¢ nomowwto onepamopa dsolve wiu mooyrs DEtooIS.

METOJI0M MUHMMH3AINK HEBSI3KH (MHTErpanbHbii MHK).

3amaua 20. [lan daiin ¢ Tabnauyno 3anannoi ¢pynkuei f(X), a<x<b. Haiitu perienue kpaeBoii

d?y dy o
s 4 g T X g -y = f(x)

y(@)=y(b)=0

IIposepums pesyromam ¢ nomowvio onepamopa dsolve uru mooyns DEtools.

METOJI0M MUHMMH3AIUK HeBs3KH (auckpetHbii MHK).

3amaua 21. Jlan daiin ¢ Tabauuno 3anannoii ¢pynkiuen f(X), a<x<b. Haiitu pemienue kpaeBoii
d’y . .dy .

s A X g YT f(x)
y(a)=y(b)=0

pums pe3yromam ¢ nomowwio onepamopa dsolve wiu mooyns DEtools.

METOJI0M MUHMMH3AIMK HEBSA3KH (TIo100acteit). Ilpose-

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

dzy dy _
s d g T g YT f(x)

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

metonoM ["anépkuna. Ilposepums pe3yromam ¢ noMoubio

N3Ne2: IlporpaMmHas peaju3anus aJiTOPUTMOB YHCJIEHHBIX METO/10B
(cpencTBamu s3bika Maple):
CHCTEeMbl JINHEHHBIX YPABHEHMH, HeJIMHEHHbIE ajire0pandecKue ypaBHeHUs,

YPaABHECHUSA B YACTHBIX ITPOU3BOAHBIX.

Huxe nepedrcieHsl BapuaHThI 33/1a4, KOTOPbIE HEOOXOAMMO BBIMOJIHUTE B cucteme Ma-
ple (umu B cucreme MathCAD) nprMeHHUTENBHO K TaHHBIM, 3alIUCAHHBIM B BUJIE TEKCTOBBIX
daiinoB (ums ¢aiina o3Ha4aeT HOMep BapuaHTa). Homep 3adauu ykazvieaemcs npu vloaue 3a-
O0anus u He 0653amesbHO co8nadaem ¢ HOMepoM apUAHMA OAHHBIX (HOMEPOM NO CRUCKY 2PYN-
noi).

3anaua 1. Jlan ¢aiin ¢ marpuneii A pasmepom N x N u BektopoMm b pasmeproctu N=10. Perunts

cucTeMy JIMHEHHBIX ypaBHeHUit A-X =b meromom I"aycca. IIposepums pesyromam ¢ nomowvio
mooyns linalg.

3agaua 2. [lan daiin ¢ marpurneit A pazmepom N x N, n=10. Halit oOpatHyro Matpuiry k A me-
tonom ["aycca. Ilposepums pesyromam ¢ nomowwio modyas linalg.

3anaua 3. /lan ¢daiin ¢ marpunei A pazmepom N x n, n=10. Haiitu onpexenurens MaTpuisl A
metonom ["aycca. IIposepumo pesyromam ¢ nomouvio mooyns linalg.



3anaua 4. [lan daiin ¢ marpuieii A pazmepom N x N u Bekropom b pasmeproctu N=10. Pemuts

cucTeMy JHHEHHbBIX ypaBHeHUH A-X =b mertomom 3eiinens. [Iposepums pezyrbmam ¢ nomo-
wwio mooys linalg.

3anaua 5. [lan ¢aiin ¢ matpuneit A pazmepom N x n, n=10. Hailitu MakcuMaabHOE COOCTBEHHOE
3HaueHHe MaTpullsl A. [Iposepums pesyromam ¢ nomowvio moodyas linalg.

3agaua 6. /lanbl BhIpaKeHHS 2-X HEKOTOPBHIX aHATMTHYECKH 3adaHHbIX GyHkuui f(X). Haiitu
Bce peurenus ypaBHenuit f(X)=0 meronom HetoToHa. Ilposepums pesyromam ¢ nomowwto one-
pamopa fsolve.

3agaua 7. JlaHbl BeIpaXKeHHS 2-X HEKOTOPBIX aHATUTHUYCCKH 3amaHdbiX Gynkimii f(X). Haiitu
Bce perienus ypasueHuit f(X)=0 meTomom npocteix urepanuii. IIposepums pesyiomam ¢ nomo-
wwio onepamopa fsolve.

3amaua 8. JlaHbl BRIpaKeHHS 2-X HEKOTOPBIX aHATUTHYECKHU 3a1aHHbIx GyHkimid f(X). Haittu
Bce pemenuns ypasuenuit f(X)=0 meroaom cexkymux. IIposepums pe3yibmam ¢ noMoublo one-
pamopa fsolve.

3amaua 9. Jlansl Beipakenus bynkiuii f1(X,y) u f2(X,y). Haiiti Bce peliieHns: CUCTEMbI ypaBHe-
auii f1(X,y)=0 u f2(X,y)=0 meronom Hetotona. [Iposepums pezyrvmam ¢ nomowpio onepamopa
fsolve.

3amaua 10. [{ans! Beipakenust Gyukuuit f1(X,y) u f2(X,y). Haiitu Bce perieHus CHCTEMbI ypaBHe-
auii f1(X,y)=0 u f2(X,y)=0 MeTon0M rpagueHTHOrO crycka. [Ilposepums pezyibmam ¢ NOMOubIO
onepamopa fsolve.

3anaua 11. Jlan ¢aiin ¢ Tabnuuno 3amanHoi Gynkiueit f(x), a<x<b. Haiitu peruenue kpaeBoii
ou ou
3aza4u 1-ro mopsaka £ + x =f (X) C OJTHOPOJHBIMU I'PaHUYHBIMU U HAYAJIbHBIMU YCIOBUSAMHU
X

C IMTOMOUIBIO SIBHOWM Pa3HOCTHOM CXeMBI. [/posepums pe3yibmam ¢ nOMOwblo onepamopa
PDEplot.

3anaua 12. Jlan ¢aiin ¢ Tabnuuno 3amanHoi Gynkiueit f(X), a<x<b. Haiitu peienue kpaeBoii
ou au
3aza4u 1-ro nmopsaka £ + x =f (X) C OJTHOPOJHBIMU I'PaHUYHBIMU U HAYAJIBbHBIMU YCIOBUSAMHU
X

C IIOMOIIBIO HESIBHOM Pa3HOCTHOM CXEMBIL. [Iposepums pe3yibmam ¢ nomMowbio onepamopa
PDEplot.

3amaua 13. Jlan daiin ¢ Tabauuno 3amannoii ¢pynkiuen f(X), a<x<b. Haiitu perenue kpaeBoii
ou ou
3a1a4du 1-ro ImopsaKa E + 6_ = f (X) C OAHOPOJHBIMH I'PaHUYHBIMH U HAYAJIbHBIMH YCIIOBUSAMU
X

METOJIOM JIPOOHBIX IIaroB. /Iposepums pesyrvbmam ¢ nomouvio onepamopa PDEpIlot.

3amaua 14. Jlan daiin c Tabauyno 3anannoii ¢pynkiuen f(x), a<x<b. Haiitu pemenue kpaeBoii
ou
3a/1a4i ypaBHEHHS TETJIOMPOBOTHOCTH o f(X) ¢ OHOPOTHBIMU FPAHHEHEIMI i

HAYaJbHBIMU YCIIOBUSIMU C MIOMOIIBIO SIBHOW Pa3HOCTHOU CXeMbl. [Iposepums pe3yiomam ¢ no-
mouwvio onepamopa PDEpIot.



3amaua 15. Jlan daiin ¢ Tabnauyno 3anannoi ¢pynknuen f(X), a<x<b. Haiitu perienue kpaeBoii
ou  o°u
3aJ]auM ypaBHEHUS TEIUIONPOBOAHOCTH e =f (X) C OJTHOPOJIHBIMU IPaHUYHBIMU U
X
Ha4yaJbHBIMH YCIOBHUSIMU C IIOMOIIBIO HEABHOM PA3HOCTHOW CXeMBI. [Ipogepums pe3ynromam ¢

nomowwio onepamopa PDEpIot.

3agaua 16. Jlan daiin ¢ Tabauuno 3agannoi Gyukiueit f(X), a<x<b. Haiitu perenue kpaeBoii
ou o%u
3a7a4¥ ypaBHEHUS TEILIONPOBOIHOCTH e (X) ¢ OHOPOIHBIMU FPAHUYHBIMH K
X
HAYaJIbHBIMH YCJIOBHSMH METOZOM IPOOHBIX IIAroB. [Iposepums pezyivmam ¢ noMOubio one-
pamopa PDEplot.

3amaua 17. Jlan daiin ¢ Tabauuno 3aganaoi Gynkiueit f(X), a<x<b. Haiitu perienue kpaeBoit
o’u  ou
33141 BOJTHOBOTO YPaBHCHUS Frvi f(X) ¢ OXHOPOIHBIME IPAHMYHBIMA ¥ HAYATHHBIME
X
YCJIOBUSIMH C ITOMOIIBIO SIBHOW Pa3HOCTHOM CXeMbl. [Ipogepumsb pe3yibmam ¢ noMOowbio one-
pamopa PDEplot.

Bamaua 18. Jlan daiin ¢ Tabauuno 3amannoi ¢pynkiuei f(X), a<x<b. Haiitu perenue kpaeBoii
o°u  o%u
3aJ[a4¥ BOJHOBOTO YPaBHEHHMSI P f(X) ¢ OXHOPOMHBIME IPAHMYHBIME ¥ HAYATHHBIME

YCJIOBUSIMH C ITOMOIIBIO HESIBHOM Pa3HOCTHOU CXeMbl. [Iposepums pesyivmam ¢ noMoubio one-
pamopa PDEplot.

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

o°u 0%
3a1a491 BOJITHOBOI'O ypaBHeHI/Iﬂ T —_—— = f (X) C O}IHOpOI[HI)IMI/I rpaHI/IqHI)IMI/I U HAYaJIbHBIMU

YCIOBUSMHU METO/IOM JIPOOHBIX IIAroB. /Iposepums pesynvmam ¢ ROMOwbio onepamopa
PDEplot.

3amaua 20. Jlan daiin ¢ Tabnauuno 3amannoii ¢pyukiuen f(X,y). Haiitu pemenne 3amaun Jupux-

o°u 0%
JIC HJIsd ypaBHeHI/IH HyaCCOHa y + Py = f (X, y) C OI[HOpOI[HBIMI/I rpaHI/I‘IHBIMI/I YCJ'IOBI/IHMI/I C

%y

MOMOIIBIO TIPSIMBIX METOJIOB PELICHUS CETOUHBIX AUTUNITHYECKUX ypaBHEHUH. [Iposepums pe-
synemam ¢ nomouvio onepamopa PDEpIot.

3amaua 21. Jlan daiin ¢ Tabnauuno 3amannoii ¢pyukuen f(X,y). Haiitu pemenne 3amaun Jupux-
o°u o
ne s ypaBHenus [lyaccona Pl + W = f (X, y) C OTHOPOJHBIMU TPAHUYHBIMH YCIOBHUSIMH C
X
TIOMOIIBIO UTEPALMOHHBIX METO/IOB PEIICHHS CETOYHBIX JUIMITUYECKUX ypaBHEHUH. [Ipose-
pumos pezyromam ¢ nomowwvio onepamopa PDEpIot.

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

P o

ne juia ypaBHeHus I[lyaccona Pl +— =1 (X, y) C OJTHOPOJIHBIMH IPAHUYHBIMU YCIIOBUSIMHU

METOJIOM peakcanuu. [Iposepums pezyismam ¢ nomowvio onepamopa PDEplot.

7. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHne mo M CuIInae (MoayJir)



ITo Bcem Bugam yueOHOI OEsATETBLHOCTH B paMKax JUCHUIUIMHBI UCTIONB3YIOTCS ayIUuTO-

puH, KaOMHETHl U 1a00paTopuu, OCHALICHHbIE HEOOXOAUMBIM CIIEHUAIN3UPOBAHHBIM H J1abopa-

TOPHBIM 000PYZOBAaHUEM.

HanmeHnoBanue crieliuagbHBIX
MMOMEIICHUHN

OCHAaIIEHHOCTD CIIEIHaILHBIX
TTOMEIICHUI

[epeueHp TUIIEH3NOHHOTO
MIPOTPAMMHOTO 00eCTICUCHHS

Y4eOHbIE  aymAuTOpHH A
TIPOBEICHUS 3aHATHH JIEKIIHOHHOTO
THIIA

Meobenp: yaebHas mebenb

Texnuueckue cpeactBa o00y-
YeHHUS:

9KpaH, MPOEKTOP, KOMIBIOTEP

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

VYueOHble  ayauTopuu  JUIs
MPOBEICHUS 1a00PaTOPHBIX PadOT.

MebGenb: yueOHas Mebenb

Texuuueckue cpeacta 00y-
YCHHUS:

9KpaH, MPOEKTOP, KOMIBIOTEP

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

JI1st caMOCTOSITENHbHOM pabOThl OOYYAOIIMXCSI MPEAYCMOTPEHBI TOMEIIECHHUS, YKOMIUICK-
TOBaHHBIC CIECIUATN3UPOBAHHON MeOEIbI0, OCHANCHHBIC KOMIBIOTEPHONH TEXHUKON C BO3MOXK-
HOCTBIO MOJKIIOYeHHs K ceTu «MHTepHeT» u obecriedeHreM JIOCTyIa B 3JIEKTPOHHYIO HHMOP-

MaIMOHHO-00Pa30BaTEIbHYIO CPElY YHUBEPCUTETA.

HanmeHoBanue moMeneHui
JUTSL CAMOCTOSITEIIHHOM paboTHI
0o0yyaromuxcs

OCHaIIEHHOCTh TOMEIICHH I
JUTSL CAMOCTOSITeTIHHOM paboThHI
00yJarnuxcs

HepequL JIMOCH3HMOHHOI'O
nporpaMMHOTO obOecreueHust

Ilomemenue g caMOCTOS-
TeNbHOM paboThl  0OywaroMxcs
(untaneHblit 321 Hayunoii 6ubino-
TEKH)

Meoberb: yuebHas MeOenb

Kommnekt crnenuanuzupoBaH-
HOW MeOeNu: KOMIBIOTEPHBIE CTO-
JIBI

OGopynoBaHHe: KOMIIBIOTEP-
Has TEXHUKA C TOJKIIOYCHHUEM K
HHPOPMALMOHHO-

KOMMYHMKaIIMOHHOM cetn «HTEp-
HET» U AOCTYNIOM B 3JIEKTPOHHYIO

HHPOPMALMOHHO-
obpazoBaTeNnbHyI0 cpeay oO0pa3oBa-
TENBHOU OpTaHU3aINH, BeO-

KaMepbl, KOMMYHHKAIIMOHHOE 000-
pynooBaHHe, 00ECIeUrBaOIIee [0-
CTYI K CeTH MHTEPHET (IPOBOIHOE
COCIIMHEHNEe M OECIpPOBOIHOE CO-
enunenune o texuomoruu Wi-Fi)

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

Ilomemienne s camMoOCTOS-
TEJNBbHOU PabOoThI 00yJaroImuXcs

Mebenb: yueOHast mebennb

Kommekt crnenuanu3upoBaH-
HOW MeOenu: KOMIBIOTEPHBIE CTO-
B

OOopyznoBaHue: KOMIBIOTEP-
Has TEXHUHKA C MOJKIFOYCHHEM K
nHpopManmoHHO-

KOMMYHMKalIMOHHOU cetn «HTep-
HET» U JOCTYIIOM B BJIEKTPOHHYIO

MHPOPMALMOHHO-
obpa3oBaTelbHyI0 cpeay o0pa3oBa-
TEJNBHOM OpTaHM3alINH, BeO-

Kamepbl, KOMMYHHKAIIHOHHOE 000-
pynoBaHue, obecreyuBaroniee no-
CTYIl K CETH MHTEpHET (IPOBOJHOE
COCIMHEHNE M OECIPOBOIHOE CO-
enunenne 1o texuosoruu Wi-Fi)

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




