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PaGouvas nmporpamMma JHCUHIITHHBI «OCHOBBI METOJa KOHEYHBIX 3JI€MEHTOB»
COCTaBlI€Ha B COOTBETCTBHH ¢ DeaepalbHBIM IOCyJapCTBEHHBIM o0pa3oBa-
TEIBHBIM CTaHIapTOM BeIcmero odpasoaHuia (PI'OC BO) no HanpasiIeHHIO
noarotoBku 01.04.02 IIpukn1agHas MaTeMaTHKa H HHopMaTHKa, MpodHIb
MaTteMaTHUYECKOE€ MOAEIHPOBAHHE B €CTECTBO3HAHHH H TEXHOIOTHAX

[TporpaMMy COCTaBHIT:

C.I1. ®oMeHKO. K.(}.-M.H.. JOLEHT -
W

NOANHCH
=
PaGouas nporpamma aucuuniangel b1.B./IB.01.01 yTBep:kaeHa Ha 3ace1aHHH
Kadeapsl IPpHK.IaIHOH MaTeMaTHKH, IpoToKoaI Ne 10 ot «18» masa 2023 r..
I1.0. 3aBeayromero kadeapoii (pa3paboTynka)

ITuceMeHcKHIT A.B. //
-

7 v/‘j/{ i

/'!/mfnnuu,

PaGouas mporpaMMa JHCHHIITHHBEI 0OCYKJ€Ha Ha 3acedaHHH Kadeap(wl):

MaTeéMaTHYECKOr0 MOJETHPOBAaHHA. MPoTOKOI Ne 12 o1 12,05,2023 1,
3aBeayromuii Kadeapoii (BeImycKaromei)
akag. PAH. a1.¢.-m.H.. mpodeccop B.A. baGemko

VTBep:kKIeHa Ha 3aceJaHHH yu4e0HO-MeTOJHUECKOH KOMHCCHH (paKyIpTeTa
KOMIIBPIOTE€PHBIX TEXHOIOTHH H NPHKIAIHOH MaTeMaTHKH
npoTtokoa Ne 5 «19» masa 2023r.

IIpeacenatens YMK dakyasrera KoBanenko A.B. — r =y /
[IOIMHCE
PenienseHTHI:

['ony6 M.B.. gokTop. ¢pH3.-MaT. HayK. 3aB. Kadeapsl TeOpHH (QYHKIIHMH
@®I'BOYV BIIO «Ky6I'V»

MapkoB Buraauiit Huko1aeBHY. JOKTOp TeXHHUYECKHX HayK. [Ipodec-
cop Kadeapsl HHPOPMAITHOHHBIX CHCTEM H IPOrPaMMHPOBAHHA HHCTHTYTA
KOMIIBPIOTEPHBIX CHCTEM H HH(popMalHOHHOi1 Ge3onacHocTH (IIKCHIIB)
@®I'BOY BO «KyoI'TV».



1 Hesu u 3aga4n U3y4eHUs1 AUCUMUIJIMHBI .
1.1 Ilesb ocBOEHUA JUCHUILIMHBI.

Hesblo n3ydyeHus IUCHMIUIMHBI «BBeneHue B METOJ KOHEYHBIX AJIEMEHTOB) SIBISIETCS
pa3BuTHe NMpo(hecCHOHAIBHBIX KOMIIETEHTHOCTEH M NMPHUOOpPETeHNE MPAKTUYECKUX HABBIKOB pe-
IIEHUS] MH)XEHEPHBIX 3aJjad U 33Ja4 MaTeMaTU4eCKON (PU3UKN COBPEMEHHBIMH YHCJIEHHBIMU Me-
tonamu. Llenn quctmruinHabl cooTBETCTBYIOT (hopmupyemoit kommnerenuuu [1K-2 u TIK-3 u nos-
BOJIIIOT MOATOTOBUTH OOYUAIOIIMXCS K YCHEIHONW padoTe B pa3IMYHBIX cepax, IPUMEHSIOINX
MaTeMaTHYECKUE METO/bI, MAaTEMaTUYECKOE U KOMIIBIOTEPHOE MOJICIIMPOBAaHUE, a TaKKe HHPOP-
MallMOHHbIE TEXHOJOIMU U Pa3BUTh CIIOCOOHOCTH CaMOCTOSITENbHO NPUOOpETaTh U MPUMEHSITH
HOBBIE 3HAHUS U YMEHUS.

1.2 3agauy JUCHUNINHBI

3aga4u OCBOCHHS JUCLUIUINHEL.
— OCBOWUTH KOHEYHO-DJIEMEHTHBIE M CETOYHBIC METOJIbl AlMPOKCHUMALIMHU peIleHui (pusu-
KO-MAaTeMaTU4YEeCKUX 3a/1a4;
— H3Y4YUTH [IPUEMBI IIPOrPAMMHUPOBAHUS, BU3YAIIM3aLUN U AHAJIN3a YUCIICHHOIO PELICHUS
3a7ja4 MaTeMaTH4ecKol (PU3NKN YUCICHHBIMUA METOAAMHU.
— TOHATH OOIIMI YpPOBEHB MCCIEIOBATENLCKOM, MaTeMaTH4ecKOH W MPOrpaMMHCTCKOM
KYJBTYpbl 00y4aroIuXcsl.
— BBIpa0OTaTh YMEHHUsI UCIIOJIb30BaTh CIIPABOYHbIE MaTepHallbl U TOCOOUS B CBOEH mpodec-
CHOHAJILHOW JEATEIBHOCTH.

1.3 MecTo 1MCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMBbl.

JucuummHa «BBeneHre B METO KOHEYHBIX 3JIEMEHTOBY» OTHOCHUTCSI K BADUATHBHOM Ya-
CTHU HpO(beCCI/IOHaJIBHOFO OUKJIa U SABJIACTCA €CTCCTBCHHBIM HNPOJOJIKCHHUECM YUTACMbBIX PAaHCC
KYpPCOB IO TPOrPaMMHPOBAHHUIO U COBPEMEHHOMY aHAIIU3Y.

Jl1s ocBOEHUS AUCUUIUIMHBI CTYACHT JOJDKEH BIIAaJETh 3HAHUSIMH, YMEHUSIMU U HaBbIKa-
mu o aucuuruinHam «Matemarnyeckuii ananm3» (b1.0.04), «Anrebpa u aHanuTHUYECKast reo-
metpusi» (B1.0.05), «dudbdepennmnansupie ypaBHeHUsI»(b1.0.09), «YpaBHeHus matemaThde-
ckoit pusukm» (b1.0.25), «Hucnennsie meroas» (b1.0.13), Meroasl mporpaMMupoOBaHHS
(b1.0.08) (cretmanbrocts 01.03.02 Ilpuknannas marematnka 1 uH(popMaTuka, OakagaBpuar)

1.4 TlepeyeHb MIAHMPYEMbIX Pe3yJbTATOB 00y4YeHHUS MO AUCHHUILUIMHE , COOTHECEH-
HBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOCHHS 00Pa30BaTeIbHOM NPOrPaMMBbI.

[Iporpamma ompenenser oOmuid 00beM 3HAHUM, MO3BOJAIOUIMNA CHOPMHUPOBATH y CTY-
JICHTa KyJIbTYpy PEIICHUS KaK MPOCTHIX BCIIOMOTATENIFHBIX 3a/1a4, TAK M YMEHHS ITPOTPaMMHUPO-
BaTh M peIIaTh 33Jja4d MAaTEeMAaTHUYECKOT0 MOACITUPOBAHUS CIOKHBIX (PU3MUECKUX SBICHHIA, BIa-
JIeHUE OOIIMMU MTPUHIMIIAMH HOCTPOSHHSI BEIYUCIUTEIBHBIX aITOPUTMOB, HATUCAHUS U OTIAIKN
KOMITBIOTEPHBIX ITPOTPAMM.

Kommetenmun obyuatomerocs, (GopMupyeMble B PE3yJbTaTe€ OCBOCHUS JHMCIUILUIHHBI
«BBenenue B METO] KOHEUHBIX 3JIEMEHTOB!



KOZI 1 HAUMCHOBAHUEC UWHAUKATOPA JOCTUKCHUSL P€3yJ'II>TaTI)I 06y‘-I€HI/I$I 10 JUCLUIIIINHE
KOMIICTCHIIMX

ITK-2 CnocodeH aKTHBHO Y4yacTBOBaTh B HCCJICIOBAHUM HOBBIX MATEMATHYCCKUX MojeJieil B ecTeCTBeH-
HbIX HAYKaX

HIIK-2.1 (06.016 A/30.6 3u.3) IIpenmeTHas 00- | 3HAET OCHOBHBIC METOJBI MaTEMaTHUYECKOTO U KOMITBIOTEP-
JACTh U METOJBI MaTEMaTHYCCKOTO MOJICIIMPOBA- | HOTO MOJCIUPOBAHMS, OCOOCHHOCTH PabOTHI C KOHEYHO-
HUS B €CTCCTBEHHBIX HAYKaX JJIMEHTHBIMH TAKETaMH, CIPaBOYHBIMHU ITOCOOUSIMU U TEX-
HUYCCKOW Y MaTEeMAaTUYECKOH JUTEPaTypOr 10 YUCICHHBIM
U CETOYHBIM METOJaM

YMeeT ucronp30BaTh 3HAHUS COBPEMEHHOTO MaTeMaTHye-
CKOro ammapara Jjisl PCIICHHS MaTeMaTHYCCKUX W MpPHU-
KJIaJIHBIX 3a/1a4, COCTABISATh HAa BBICOKOM YPOBHE COOTBET-
CTBYIOI[€ TEXHUYECKHE OMUCAHUS M MHCTPYKLUH; MOJIO0-
TaBIIMBATh CHPABOYHBIC MAaTepHabl U OMHCAHUS MPO-
rPaMMHBIX KOMILJIEKCOB JUJIS YMCJICHHOI'O aHain3a ¢ MOMO-
IIbI0 CETOYHBIX METOJIOB.

Brnaneer HaBbIKAMU NPUMEHEHHUSI 3HAHUH 110 COBPEMEHHOMY
MaTeMaTHYeCKOMY arapary sl pPeuieHHs MareMmaTrHde-
CKHX 3a7ad, CHOCOOHOCTSIMH 3()(PEKTUBHO TIJIAHUPOBATH
HEOOXOIUMBIC PECYpPCHI ISl MPOCKTHPOBAHUS U OpraHU3a-
UM BBIYUCIICHUI; HABBIKAMHU MOJTOTOBKH OTYETOB O pe-
3y/IbTaTaX MCCIEOBATEILCKAX U MPO(ecCHOHANBHBIX pa-
00T.

IIK-3 Cnioco0eH OpHEeHTHPOBATHLCH B COBPEMEHHBIX AJTOPHUTMAaX KOMIILIOTEPHOI MaTeMaTHKH; 00J1a1aTh
CIOCOOHOCTSAMHU K 3¢ ()eKTHBHOMY NPHMEHEHHIO M PeATN3aAIHH MAaTEeMAaTHYECKH CI10KHBIX AJITOPUTMOB

UIIK-3.4 (06.001 D/03.06 Y.l1) Mcnonb3oBath | 3Ha€T OCHOBHBIC IOHATHS, MOJOXKEHHS W MPHUEMBI METOJa
CYLLECTBYIOLIME THIIOBBIC PEIICHUS M IIAOIOHBI | KOHEYHBIX 3JIEMEHTOB KaK OJHOTO U3 CaMbIX 3 (EKTHBHBIX
NPOCKTUPOBAHUS IPOrPAMMHOIO OOECHeYeHHs] | METOIOB MOAEIMPOBAHHUS U YHCICHHOTO aHAJIN3a

3QQEeKTUBHO  peanM3yIOUX ~ MaTeMaTH4ecKH | YMeeT pealn30BBIBATH DIEMCHTHI alTOPUTMOB HMIIH MaTeMa-

CIIO’KHBIE aJITOPUTMBI THYECKAX MOZENEeH I MeToJa KOHEYHBIX JJIEMEHTOB B
BUAEC KOMITBIOTEPHBIX IPOTPaMM, a TaKKe HCIOIb30BaTh
NIIK-3.8 CYIIECTBYIOIIUE KOHEYHO-3JIEMEHTHBIE MPOTPAMMHBIE TPO-

(40.001 A/02.5 Ta.1) IlpoBeneHue KCHEPUMEH- | AYKTHI IS CO3JAHUS KOMIBIOTEPHBIX MOJEIEH M IPOBEIE-
TOB IO OLEHKE 3((PEKTUBHOCTU peaau3allud Ma- | HHs PACYETOB

TEMATHYECKU CIIOKHBIX AITOPUTMOB Brnageer HaBbIKAaMH aHajH3a MPOrPAMMHOTO KOJAA C TOYKH
3peHHS €ro aJCKBATHOCTH TOW MAaTeMaTU4YeCKONH MOJCIH,
KOTOPYIO OH PEaM3YET U €r0 BBIYUCIUTEIBHON CII0KHOCTH,
BBIBOJIa, MHTCPIIPETAIIMA M aHAJIKM3a YHCICHHBIX PE3yJbTa-
TOB.

2. CTpyKTypa U cofepKkaHue JUCUUILIHHBI.
2.1 PacnipeaesieHne TPyA0E€MKOCTH JUCHHMILIMHBI IO BHAaM padoT.

OO6mas TpyaoEMKOCTh AMCHUILIUHBI cocTaBisieT 3 3ad.ed. (108 wacoB), ux pacmpenerne-
HUE 110 BUJaM paboT MpeICTaBICHO B TabIUIIe

Bun yueGHOM paboThI Bcero CemecTpsl
4acoB (dackr)
3 cemecTp

KonTakTHasi padoTa (Bcero), B TOM 4mcJe:
AyauTOpHBbIE 3aHATHS (BCEro) 28 28
B Tom uncrne:
3aHsATUs JEKIIMOHHOTO TUTA 14 14
JlaGopaTopHble 3aHITHS 14 14

WNnas koHTaKTHasA padoTa

B ToMm uucie:




[Tpomexyrounas arrectamus (MKP) 0,2 0,2
CamocrosiTesibHasi paboTa, B TOM YHcJe:
[TpopaboTka yuebHOrO MaTepuana 15 15
BrinosHeHne nHAMBUAYAIbHBIX 3aJaHUN 54 54
[ToaroroBka K TeKyniemMy KOHTPOJIIO 10,8 10,8
KonTpoJjnb
O0umas Tpy10eMKOCTh yac. 108 108
B TOM 4HcJie KOHTaKTHas pado- 283 283
Ta
3a4. el 3 3

2.2 CTpyKTypa IMCHUIIMHBI:

Pacnpenenenne BugoB yueOHOW pabOTHI M UX TPYIAOEMKOCTH IO Pa3leiaM JUCIUTIIHHEI,
paszenbl TUCHIUILINHBL, H3ydaeMbie B 3 ceMecTpe (ouHas ghopma)

KomanuectBo yacos
AynutopHass |BHeaymuropHas
Ne HaumenoBanue pasnenon YAUTOp YAUTOP
Bcero pabora pabota
JI JIP CPC
1 2 3 4 6 7

BapuanuoHHbIe U IPOEKIMOHHBIE METOIbI

] |oapran poCKI . 8,4 2 2 4.4
arMpPOKCUMAIIHH
MeToa KOHEYHBIX 2JIEMEHTOB IS PELICHUS

2. A AP 26 3 3 20,0
OJITHOMEPHBIX 3a/1a4

3. |KoHeuHO-3JI€MEHTHBIE ITAKETHI 24 2 2 20
MeTo1 KOHEYHBIX IEMEHTOB PEIICHHS

4. |IByMEpHBIX U TPEXMEPHBIX 3a/1a4y MaTeMa- 25 4 4 17,0
TUYECKOH pu3uku
MeToa KOHEUYHBIX 3JIEMEHTOB C IOJIMHOMH-

5. [HaJIbHOM anmpoKCUMalUend BBICOKOTO T0- 24.4 3 3 18.4
psAnKa.
Bcero no paszzienaMm quCHUIIIMHBL 107,8 14 14 79,8
[Tpomexxyrounast arrectanust (MKP) 0,2
Hmoeo no oucyunaune: 108 14 14 79,8

[Tpumeuanue: JI — nexuu, JIP — nabopatopusie 3ansatusi, CPC — camocrositenpHas padota CTy-
nenta; UKP — nnas koHTakTHast paboTa



2.3 Conep:xanue pa3iejioB TUCHUNIMHBI:

2.3.1 3ausaTHA JEeKIMOHHOI0 THIIA.

Ne  [HammeHnoBanue paszaena

Conepxanue pasaena

®opMa TeKy-

pas- LIEr0 KOHTPOJIA
Jena

1 2 3 4

1 Bapuanuonssie u 3amaya MUHMMM3AIUHA HEBI3KH, cabas mocTa- VY cTHEIN
MIPOCKIIUOHHBIE Me- HOBKA 3a71a41 1 0000IIEHHBIE PEIICHHS; Bapra- onpoc
TOZBI allIPOKCUMA- 1usl, GyHKIMOHAT dHepruu, meto Putna, meton
1005051 HAaMMEHBIIINX KBaJAPATOB; MPOCKIIMOHHBIE METOIbI

["anepkrHa, METO KOJUIOKAIUH.

2 | Meton KOHEUHBIX [Tonarue o koHEUHOM 31eMenTe, QyHKIH (Hop- YcrHbII
3JIEMEHTOB /IS pe- MbI; ciabas MOCTaHOBKA; OJHOMEPHBIN 3JIEMEHT C onpoc
IICHHS] OJHOMEPHBIX | KYCOUHO-TUHEHHBIMU 0a3UCHBIMH (DYHKITUSIMU;
3a1a4y 3JIEeMEHTHas MaTpulla, aHcaMOIpOBaHUE, MATPH-

11a )KECTKOCTH; PELICHUE CUCTEM YPaBHEHUH JIEH-
TOYHOTO THIIA.

3 | Koneuno- Pa3paboTka KOHEUHO-2JIEMEHTHBIX MOJIETICH B VY cTHEIN
AJIEMEHTHBIE TMAKEThl | CNENHMAIM3UPOBAHHBIX MAKETAX MPOrpaMm onpoc

4 | Metoa KOHEUYHBIX TpuaHrynsinus, TMHEHHBIN TPEYTOJIbHBIN AJIEMEHT YcrHblIit
3JIEMEHTOB PEILICHUs | U IPUMEHEHHUE YEThIPEXYTOIbHBIX AIIEMEHTOB B onpoc
JBYMEPHBIX U TPEX- | 3aJa4ax allpOKCUMALIUN; PEIICHUE IBYMEPHBIX
MEpHBIX 33/1a4 MaTe- | 3aJa4 TEIUIONPOBOAHOCTH U BOJHOBBIX 3a/1a4
MaTH4eCKON (DM3HKU | YIIPYTOCTH.

5 | Merox KOHEUHBIX [omunowmer ["aycca-JIo6aTTo; annpokcuMarys Ha YcrHbII
3JIEMEHTOB C MOJIH- KOHEYHBIX 3JIEMEHTaXx, KBaipaTypHble (hOPMYIBI U onpoc

HOMHWHAJILHOM an-
MPOKCUMAIIEHN BbI-
COKOTO TIOpsIJIKa.

9JICMCHTHAA MaTpUIbI JKECTKOCTH OIHOMCPHOT'O
CIICKTPAJIBHOT'O 3JICMCHTA.

[Tpumeuanue: 3ammra nadoparopHoi paboTsl (JIP), BbIMONHEHHE KypCOBOTrO IMPOEKTa
(KIT), xypcoBoii pabotsl (KP), pacuetHo-rpadumyeckoro 3amanust (PI'3), Hanmcanue pedepara
(P), acce (9), xomnokBuym (K), TectupoBanue (T), yCTHBIN Ompoc MO 3HAHUIO TEOPETHUECKOTO

martepuana (O) u T.1.




2.3.2 3aHATHSA CEMHHAPCKOI0 THNA (MPaKTHYeCKHe / ceMMHAPCKHe 3aHATHS/ 1a00-
paTopHbie padoThl)

Ne paznena
®opMa TeKyIero
Ne| IUCIIUAIIIHN- HaumenoBanne n1abopaTopHbIX padboT
KOHTPOJIA
HBI

1 3 4

1.1 1 Bapuanuonnsie MeTonbl anmnpokcumanuu u [Ipo-| JIP
eKIIMOHHBIE MeTO bl ["anepkrHa

2.1 2 OpHOMEpHBIN KOHEUHBIH 3JeMeHT ¢ KycouHo-|JIP, PT'3
JTUHEWHBIMU 0a3UCHBIMU Q) YHKIIHSIMU

3.1 2 IIporpamMmupoBaHue 3neMeHTHBIX MaTpull U MaT-|JIP, PT'3
PHIL KECTKOCTH JUIsl KPaeBbIX 3a/1a4 OJTHOMEPHO-
ro ypaBHeHus I'enpmronsua

4.1 2 [Iporpammuas peanuzanusa u pemenue paspema-|JIP, PI'3
IOLIUX YPAaBHEHUM

5.1 2 AHanu3 CcXOAMMOCTM pelleHusi KpaeBbix 3anau|JIP, PI'3
METOJI0M KOHEUYHBIX 3JIEMEHTOB

6. 5 Pa3paboTka npoekToB B makerax mporpamm, pea-|JIP
JU3YIOIIMX KOHEYHO-3JIEMEHTHBIE METObI

7.1 5 Pemenne onHOMEpHBIX 3agad B KOHe4dHO-|JIP
JJIEMEHTHBIX MTaKeTax

8.1 5 Pemienue aBymMEpHBIX U TpeXMEPHBIX 3a1a4 B Ko-|JIP
HEYHO-3JIEMEHTHBIX MMaKeTax




Tpuanrynanuss U JUHEHHBIM TPEYroJbHBIM KO-
HEUYHBIW 3JIEMEHT; DJIEMEHTHBIC MATPHIIbI U MaT-
pHlIa KECTKOCTH JJI KPaeBbIX 3a7a4 Ha IJIOCKO-
CTH.

JIP

10

IIporpammHas peanusanus U IPUEMBI PEILICHUS
pa3pemaruXx CUCTEM JIMHEHMHBIX YpaBHEHHI
JJ1s1 KOHCYHBIX 3JICMCEHTOB Ha IIJIOCKOCTH

JIP

11

Ananmmuz CXOOAUMOCTH METOJa KOHCYHBIX JJICMCH-
TOB Ha TPCYTOJIbHBIX CCTKAX.

JIP

12

Arnmpokcumanysi GyHKIUNA OPTOrOHATBHBIMU TI0-
nuaomamu Jlexxannpa u JloGaTTo; MOJMHOMBI
l'aycca-JIobaTTo u KBaapaTypHbie (HOpPMYIIbI
l"aycca-Jlexxannpa-Jlo6aTTo

JIP, PI'3

13

OnHOMEpHBI KOHEUHBIA 3JIEMEHT BBICOKOTO IO-
pH,Z[Ka TOYHOCTU B FJIO6E[JII:HBIX 1 JIOKAJIBbHBIX KO-
opIuHaTax

JIP, PI'3

14

[IporpammHuast peanuzaius ¥ YUCICHHBIA aHAIU3
peH_ICHI/IH OIIHOMepHBIX 3a1a4 C KyCO‘{HO-
JIMHENHOM U TMOJIMHOMHUAJILHOW anmpoKCcUMaIuen

JIP, PI'3

[Ipumeuanue:

3ammura mabopaTtopHoir padotel (JIP), BIMOIHEHHE KYpPCOBOTO MPOEKTA

(KII), xypcoBoii pabotsl (KP), pacuetno-rpadudueckoro 3amanust (PI'3), Hanucanue pedepara
(P), acce (D), kommoksuym (K), rectuposanue (T) u T.1.

2.4 IlepeyeHb y4eOHO-MeTOAMYECKOr0 olecrmeYeHHUs IJIS CAMOCTOSITEJIbHOH PadoThl 00Yy-
YAKIIHUXCS M0 TUCHHUILINHE

ol Bun camMmocToaTenbHOU

[Tepeuenpb yueOHO-METOIUIECKOTO 00OECTICUCHHUSI TUCITUTUTHHBI

paboThI T10 BBITIOJIHEHUIO CAMOCTOSITEILHON pabOThI
1 2 3
[IpopaboTka u Mertoanueckue ykazaHus sl IOATOTOBKY K JIEKUMOHHBIM U CEMU-
MIOBTOPEHUE HApCKUM 3aHSTHSIM, YTBEP)KACHHBIC Ha 3aceJaHnu Kadeapsl pu-
JIEKIIUOHHOI'O KJIaIHOM MaTeMaTUKU (aKyIbTeTa KOMIIBIOTEPHBIX TEXHOJIOTHIA U

Marepuaa, MaTepraia
y4eOHOH 1 HaydHOH

npukiagHoit Mmatematuku @I'bOY BO «Ky0oI'Y», mpotokon Ne7 ot
18.04.2018 r.

JUTEPATYPHI
) [ToaroroBka k MeTtoanyeckre ykazaHHs 10 BBITIOJIHEHHUIO JJA0OPaTOPHBIX padoT,
71a00pPaTOPHBIM yTBEPKACHHbIC Ha 3acelaHny Kadeapbl NPUKIATHON MaTEMaTHKU




3aHATHIM (dakynpTeTa KOMIBIOTEPHBIX TEXHOJIOTUI U MPUKIATHON MaTeMaTH-
ku ®I'BOY BO «Ky6I'Y», nporokon No7 ot 18.04.2018 1.
MeToauveckre yKa3aHus 110 BBIMOJTHEHUIO CaMOCTOSTEIBbHON pabo-
IToaroroBka x THI, YTBEPXKJICHHBIC HA 3aceIaHuM Kadeapsl MPUKIATHON MaTeMaTH-
pelIeHuto 3a1a4 ki (paKyabTeTa KOMITBIOTEPHBIX TEXHOJIOTUN U TPUKIIATHONW MaTeMa-
tuku GI'BOY BO «Ky6I'Yy», mporokon Ne7 ot 18.04.2018 r.
MeToauveckre yKa3aHus 10 BBIMOJTHEHUIO CaMOCTOSTEIHbHON pabo-
IToaroroBka x THI, YTBEPXKJICHHBIC HA 3aceAaHuM Kadeapsl MPUKIATHON MaTeMaTH-
TEKyIIeMY KOHTPOJIIO  |KU (aKylIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHI U MPHUKJIATHON MaTeMa-
tuku OI'BOY BO «Ky6I'Yy», mporokon Ne7 ot 18.04.2018 r.

Y4eOHO-MeTOANYECKHE MaTepuajbl I CaMOCTOATEILHONH pabOThl O0YyYalOMUXCS W3
YKCJla MHBAJIKUJIOB U JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTSAMU 3710poBbs (OB3) npenocrasistorces
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 30POBbS U BOCTIPUATHS HHPOPMALIIH:

JUJis 1L ¢ HApYIICHUSIMU 3PCHUS

—B TMEYaTHOM (popMe YBEITUUCHHBIM MIPUPTOM,

— B popMe IIEKTPOHHOTO TIOKYMEHTA,

Jis U1 ¢ HapYIICHUSIMH CITyXa:

— B IIeYaTHOU ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

Jljig U1 ¢ HapyIIeHUSIMH OIIOPHO-JBUTATEILHOTO arnmnapara:

— B I1e4aTHOM (opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA,

JIaHHBIN TTepeueHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTUHTEHTa 00y-
YalOMIUXCA.

3. O0pa3oBaTe/ibHbIE€ TEXHOJIOTHH.

C TOUYKM 3peHUsI MPUMEHSIEMBIX METOJOB MCIOJIb3YIOTCSl KaK TPaauIlMOHHbIE HH(pOpMa-
LII/IOHHO-O6’b$ICHI/ITCJII>HI>IC JeKkyuu, Tak u I/IHTepaKTI/IBHaH Imogavda MaTepI/IaHa C MYHI:TI/IMCZ[I/II\/'IHOI\/’I
cucteMoit u ap. Takoe coueTaHue MO3BOJIAET ONTUMAILHO MCIIOJIB30BATh OTBEJACHHOE BpPEMS U
pacKpbIBaTh JIOTUKY U COAEPKAHUE TUCHUIUINHEL.

Jlexumu mpeacTaBistoT coO0M CUCTEMAaTHYECKU 0030p MOHATHI 1 MeToAoB Kommiekc-
HOT'O aHaJIM3a ¢ Tojaueii Mmarepuaia B popMe Mpe3eHTAN U ¢ UCTIOIb30BAHUEM JIPYTUX UHTEP-
AKTHBHBIX TEXHOJIOTHIA: MPOOJIEMHOE 00yUeHHUE, MOJICTUPOBAHUE, TUCKYCCHS.

33HHTI/IH, IMPOBOJIUMBIE ¢ UCITOJB30BAHUEM MHTECPAKTUBHBIX TEeXHOJOTHii

KomnaecTtBo gacos

No HaunmenoBanwue pasnenoB (Tem) WHTEPaKTHBHbBIC

BCETO ayJl. YaCOH 4aCHI
1 2 3 4
1 BapuarmonHblie v MPOEKIIMOHHBIE METO/IbI AMMPOKCH- 2.4 1
) Maluu ’
2 KoHe4yHO-31€eMEHTHBIE HaKEeThI 24 2
3. MeToa KOHEYHBIX 3JIEMEHTOB [IJIsl PEIICHHS] OJTHOMED- 2 3
HBIX 3a]1a4




4 Metoa KOHEUHBIX 3JIEMEHTOB PEIICHUS ABYMEPHBIX U 75 4
" |TpexMepHBIX 3a/1auy MaTEMATHIECKON (HU3UKH
3 MeTton KOH@‘-IHI:IZ( 3JIEMEHTOB C MOJUHOMUHATBLHOU 24.4 3
aMMnpoOKCUMAIIMEN BBICOKOTO MOPSIAKA.
Hmoeco no oucyuniune: 107,8 14

JlaGopaTopHOe 3aHSATHE MO3BOJSET HAYYUTh CTYACHTA MPHUMEHSATh TEOPETUYECKHE 3Ha-
HUSI TIPU PEUICHUN U UCCIICIOBAaHUN KOHKPETHBIX 33/1a4, Pa3BUTh MAaTEMaTHUECKYI0 HHTYHIIUIO U
TBOPUYECKOE MBINUICHHE. Pa300p KOHKPETHBIX CUTYaIlMi, MaTeMaTHYEeCKOe MOJACIUPOBaHUE 3a-
Jlad, BCTPEYAIONINXCS Ha TIPAaKTHKE (TIpoOJieMHOE 00ydeHHE), KOMaHHasl padoTa, BU3YyaTu3alus
U 00CyX/IeHHE Pe3yIbTaTOB aHaJIN3a MIMPOKO UCIOJIB3YETCs IPU MPOBEICHUN JTAOOPAaTOPHBIX, a

TaK)Ke CaMOCTOSITEIILHBIX pa0oT.
Jlis i1l ¢ OTpaHUYEHHBIMU BO3MOXHOCTSMHU 30POBbSI MPEIyCMOTPEHA OpTaHU3aIHs
KOHCYJIbTAIIMHA C MCIIOJIb30BAaHHEM BO3MOXKHOCTEH CPEJICTB YIAJICHHOTO JOCTyNa (JICKTpOHHAs
1ouTa, BUACOKOH(PEPEHIINS).

4. OueHo4YHbIE U METOAUYECKHE MATEPHUAJIbI

4.1 OueHo4YHbIe CPeACTBA VISl TEKYIIEero KOHTPOJISl YCIIeBAeMOCTH M MPOMEKYTOY-
HOH aTTeCTalMH.

cI)OH,Z[ OLCHOYHBIX CPCACTB AUCHUIUIMHBI COCTOUT M3 CPCACTB TCKYIICTO KOHTPOJISA BbI-
TIOJTHEHHMSI 33]JaHUH, JTa0OPaTOPHBIX PabOT, CPENICTB ISl IPOMEKYTOUHOM aTTeCTAINH (3a4eTa)

OreHKa ycrieBaeMOCTH OCYIIECTBIISIETCS IO Pe3yiIbTaTaM:
— BBINOJIHEHUS J1aOOPaTOPHBIX padoT;
— OLCHKH, BBICTaBJIIEMOM npu cAa49¢ MHAUBUIYAJIbHBIX 3aI[aHPII>'I;
3auer BBICTABIISIETCS II0 pe3yjibTaTaM BBIIIOJHCHHBIX HWHAWBUAYAJIbHBIX 3a[[aHI/II71 u Te-
KyIei paboThl Ha JTa0OPATOPHBIX M JICKIIHOHHBIX 3aHSATHUSX.
OHGHO‘IHBIC Cp€acTBa BKIIIOYACT KOHTPOJBHBIC MaTEpHUAJIbl IJIA IPOBEACHUA TEKYLIEIrO
KOHTPOJIsA B hopme:

— JabopaTOPHBIX paboT

— pac4eTHO-rpapuuecKoro 3aJaHMusl.
U MPOMEKYTOYHOI aTTecTannu B (opMe BOIPOCOB U 3aJIaHHUI K 3a4eTy.

CTpyKTypa OLIEHOYHBIX CPeACTB /Il TeKylleil 1 MPOMeKyTOYHOM aTTecTaluu

Kox n HanmeHOBaHUE WHANKA- HanmeHnoBaH#e OLIEHOYHOTO CpEeICTBA
Ne PesynbTaThl 00ydeHus
TOpa . IIpomexyTtounas
/I (B cooTBercTBUH C 11. 1.4) Texymmii KOHTPOIH
(B cooTBeTcTBUH C 1. 1.4) aTTeCcTaIus
HIIK-2.1 (06.016 A/30.6 31.3) | 3HaeT OCHOBHBIE MeTOABI Ma- | Texywue onpocwl Ha | Teopemuueckue
[IpenmeTHas 00JIACTD U METOBI | TEMATHYCCKOTO M KOMIIBIOTEP- | JeKyusx u 1abopa- gonpocwl Ha 3a-
MaTEeMAaTHYCCKOTO0 MOJICIUPOBA- | HOTO MOJCIHPOBAHUS, OCO- | MOPHBIX 3AHAMUSAX yeme
HUS B €CTCCTBEHHBIX HAyKaX OceHHOCTH PabOTHI C KOHEYHO-
1 9JIMEHTHBIMH MAKETaMU, CIIpa-
BOYHBIMU IOCOOHMSMHU W TEX-
HUYECKOM M MaTeMaTH4eCKOM
JUTEPATypPOH TT0 YNUCIICHHBIM 1
CETOYHBIM METOJaM
HIIK-2.1 (06.016 A/30.6 30.3) | YMmeer wucmonb30BaTh 3HaHUS | Omuemsl 0 npoge- Omuemvt 0 8bl-
[IpenmeTHas 00IaCTh ¥ METOABI | COBPEMEHHOTO  MaTeMaTuue- | deHuu Jaabopamop- | noiHewuu pac-
’ MaTeMaTHYECKOTO MOJISINPOBA- | CKOTO ammapaTa JJIs pelIeHHs | Hblx pabom YemHo-
HUS B €CTECTBEHHBIX HayKax MaTeMaTHYECKUX M TIPUKIAM- epaguyeckoeo
HBIX 3aJ1a4, COCTABIISATh Ha BBI- 3a0anus
COKOM YPOBHE COOTBETCTBY-
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OMUEC TCXHUYCCKHUE OIMMCaHUA
U HUHCTPYKOHH; TOATrOTaBJIM-
BaThb CIPAaBOYHBLIC MaTCpHaJIbl
n OoInucaHus NOporpaMMHBIX
KOMILUJICKCOB [JI1 YHCJICHHOI'O
aHajiu3a ¢ IIOMOIIBKO CE€TOY-
HBIX MCTOOB.

HIIK-2.1 (06.016 A/30.6 31.3)

IIpeameTtHast 061aCTh U METOIBI

MaTeMaTHIeCKOTO MOJIEITHUPOBa-
HUS B €CTECTBCHHBIX HAyKax

Brnaneer HaBbIKaMH MpPUMEHE-
HUSI 3HAHUH 110 COBPEMEHHOMY
MaTeMaTUYeCcKOMY  arapary
Ul pelieHHs MaTreMarnye-
CKMX 3a7a4, CIIOCOOHOCTSIMH
s pexTrBHO TUTAHAPOBATh
HEOOXOAMMBIE PECypChl  JUIs
IIPOEKTUPOBAHMS M OpraHu3a-
LUK BBIYHCIICHUH; HaBBIKAMH
MOJrOTOBKA OTYETOB O pe-
3yJIbTaTax HUCCIEN0BATEIbCKUX
1 podecCHOHAIBHBIX PadoOT.

Omuemvl 0 npoge-
Odenuu aabopamop-
HbIX pabom

Pacuemmno-
epaguueckoe
3a0aHue K 3ave-

my

UIIK-3.4 (06.001 D/03.06 V.1)
Hcnons3oBaTh  CyIIECTBYIOIINE
THUTIOBBIC PEIICHHUS U IaOJIOHBI
MPOEKTHPOBAHUS MPOTPAMMHOTO
obecrieuerns 3PQPEKTUBHO pea-
JIA3YIOITIX MaTeMaTHIeCKH
CJIOJKHBIC aJITOPUTMBI

3HaeT OCHOBHBIC TIOHATHS,
MOJIOKEHHST ¥ TIPUEMbI METO/Ia
KOHEYHBIX 3JIEMEHTOB KaK O[l-
HOTO U3 caMbIX 3P PEKTUBHBIX
METOJIOB MOJICIIUPOBAHUS H
YHUCIICHHOTO aHaJn3a

Texywue onpocwl Ha
AeKyusax u nabopa-
MOPHBIX 3AHAMUSX

Teopemuueckue
80MPOCHI HA 3a-
ueme

HWIIK-3.4 (06.001 D/03.06 V.1)
Hcnonp30BaTh  CYIICCTBYIOIIUE
THIIOBBIC PEIICHUS U LIAOJIOHBI
NOPOSKTUPOBAHHUS TPOTPAMMHOIO
obecrnieuennst 3ddexTHBHO pea-
JM3YIOLIAX MaTeMaTHIeCKU
CJIOJKHBIE AJITOPUTMBI

YMeer peanu3oBbIBaTH dlie-
MEHTBHl aJTOPUTMOB WU Ma-
TEMaTUUYECKUX MOJeNel Jyis
METO/Ia KOHEUHBIX 3JIEMEHTOB
B BHUJE KOMIIBIOTEPHBIX HPO-
rpamM, a TaKKe HCIIOIh30BaTh
CYIIECTBYIOIINE KOHEYHO-
JJNIEMEHTHBIE  MIPOTPaMMHEIC
MIPOAYKTHI U CO3AaHUS KOM-
MBIOTEPHBIX MOJENEH W Mpo-
BEJICHUS PaciyeTOB

Omuemvl 0 npoge-
OdeHuu aabopamop-
HbIX pabom

Pacuemmno-
epaguueckoe
3a0anue K 3aue-

my

HUIIK-3.4 (06.001 D/03.06 V.1)
Hcnonp30BaTh  CYIICCTBYIOIIUE
THIIOBBIC PEIICHUS U ILIAOJIOHBI
HOPOSKTUPOBAHHUS ITPOTrPAMMHOIO
obecrieuennst 3ddexTHBHO pea-
JIA3YIOLINX MaTeMaTH4YeCKH
CJIOJKHBIE AJITOPUTMBI

Biageer HaBBIKAMH aHAJIN3a
OPOrPaMMHOTO KOIa C TOYKH
3peHHsI ero aJeKBaTHOCTH TOM
MaTeMaTHYeCKOH MOJeIH, KO-
TOPYI0 OH peaju3yeT U ero
BBIYMCIHUTEIBHON CIIOXKHOCTH,
BBIBOZA, HHTEpPIpETalUH |
aHaNW3a YUCIEHHBIX pe3yllb-
TaToB.

3aoanus ons nabo-
pamopuvix pabom

Pacuemmno-
epaguueckoe
3a0anue K 3aue-

my

OueHouHbIE CPEICTBA JJISI UHBAJIMIOB U JIUIl C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/10PO-

Bbsl BBIOMPAIOTCS C YYETOM UX UHIUBUAYATbHBIX MCUXOPU3UUECKIX OCOOCHHOCTEH.

— [Ipu HCOGXOI[I/IMOCTI/I HHBaJIWJAaM U JingaM C OTpaHUYCHHBIMU BO3MOKHOCTAMHA 300PO-

BbA IPEAOCTABIIACTCA AOIMOJIHUTEIIBHOC BPpEMS JJIA ITOATOTOBKH OTBETA HA DK3aMCHEC,

— IIPH TIPOBEICHUH MPOLETYPHl OLEHUBAHUS PE3yJIbTATOB 00YUYEHUS! WHBAIHUIOB U JIHII C

OI'paHUYCHHBIMH BO3MOXXHOCTAMHU 3J0POBbA MPECAYCMATPUBACTCA HCIIOJIB30BaAHUEC TEXHUYCCKUX
CpcacTsB, HGO6XOI[I/IMBIX HM B CBA3U C UX WHIUBUAYAJIbHBIMU 0C06€HHOCTHMH;

— IIpHu HCO6XOI[I/IMOCTI/I JJIA o6yqa}0mnxc;1 C OIr'paHUYCHHBIMU BO3MOXHOCTAMHU 300POBbA

11

U UHBAJIHUIOB IpoLcaAypa OUCHUBAHUSA PC3YJIbTATOB 06yquH51 o JUCHHUINIMHE MOXKET IMPOBO-
JUTBCA B HECKOJIBKO J3TaIlOB.




[Ipouenypa oueHuBaHusl pe3yabTaTOB OOYUEHMS] MHBAJIUAOB U JIMI] C OTPaHUYEHHBIMH
BO3MO>KHOCTSIMHU 3/10pOBbsl 110 AUCLMILIMHE (MOIYJIIO) MPEIyCMaTPUBAET IIPENOCTABICHUE HH-
dopmaruu B popmax, aAanTUPOBAHHBIX K OTPAHUUYEHUSM UX 37J0POBbS U BOCTIPUATHUS HH(DOpMA-

— B Ie4aTHOU (hopMe yBEIMUYCHHBIM HIPUPTOM,
— B (hopMe AIIEKTPOHHOTO IOKYMEHTA.

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.
Jljig au1l ¢ HapyIIeHUSIMH OIIOPHO-JBUTATEILHOTO amnmnapara:

— B (JOpMeE PIIEKTPOHHOI'O TOKYMEHTA.
JIaHHBIN TTepeueHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTUHTEHTa 00y-

ouun:
JIJ1st T ¢ HApYIICHUSIMH 3PCHHS
JList L ¢ HapyLIEHUsIMU CIlyXa:
— B IeyaTHO# dopme,
— B mIevatHoi gopwme,

YAFOIIUXCS.

IToxa3aTenu, KpUTEPHHU M IIKAJIA OLEHKH ¢(POPMHUPOBAHHBIX KOMIIETEHIIUI

Koa m HammeHOBaHue

CooTBercTBHE ypOB]—[eﬁ OCBOCHHUH KOMIICTCHIMH IJIAHUPYEMBIM pe3yjabTaTaM

KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH, COCTaB-
JATh Ha  BBICOKOM
YpOBHE COOTBETCTBY-
OIe  TEXHUYCCKHUE
ONHCAHUSA U HUHCTPYK-
815051
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KOMIIeTeHI i 00YYeHHSI U KDUTEPUAM UX OlIEHUBAHUS
MOPOTrOBbIi | 0a30BbIii TMPOJABMHYThIH
Ornenka
Y 10BJIETBOPHUTETHHO Xoporio/3a4TeHo OTIMYHO /3a4TEHO
[rauTeno

TIK-2: 3naem — 6Ga3oBele NOHS- | 3nHaem — OCHOBHBIE METO- | 3naem - OCHOBHBIE METOBI,
CrocobeH 3¢¢dex- | TS W METOABI IUCHH- | Jbl U MOHATHSA, U3y4yacMbIC | MOHATHUS, U3yYacMble B
TUBHO  IUIAHUPOBATH | ILUIHHEI, BO3MOJXKHBIC | B JUCIMIUIMHE, BO3MOX- | TUCHHMIUIMHE, CcQepbl HuX
HEOOXOJUMBIE pe- | chepbl UX CBA3M M NpU- | HblIe cpepbl HMX CBSI3M WM | CBA3M W MPWIOKCHHUS B
CypChl W OTambl BBI- | JIOXKCHHUS B JAPYruX oONa- | TNPUIOKEHHUS B APYruX 0o0- | Opyrux oOjacTsx marema-
MOJIHeHUS paboT B 00- | CTAX  MAaTeMaTW4ecKOro | JIACTSX MAaTEeMaTH4eCKOrO | TUYECKOTrO 3HAHUS M JTUC-
JIACTU MareMaTH- | 3HaHMS W JAUCHHUIUIMHAX | 3HAHUS W JUCIMIUIMHAX | IUIIMHAX €CTECTBEHHOHA-
YECKOTO MOJICIMPOBA- | €CTECTBEHHO-HAYYHOTO M | €CTECTBEHHO-HAYYHOTO H | YYHOTO W TpodeccrnoHab-
HUST ¥ WHPOPMAIMOH- | TPodheCCHOHATHLHOTO npoecCHOHATLHOTO IMK- | HOTO IUKJIA,;

HO- LIMKIIA; 1a;




Ymeem — pemate 6a3oBbIC
3aJla4u, BCTPCUYAIOIIHECS B
MPaKTHUKE TPOPECCHOHANB-
HOW JIeATENLHOCTH, Chop-
MYJIHPOBAHHBIC B TEPMHU-
Hax JaHHOU MaTeMaTHJe-
CKOM TUCLUILITHHBI, TIPH-
MEHSITh OCHOBHBIE METO/IbI
pELICHUS; UCTIOIH30BATh
rpaduuecKkrue U TEKCTOBbBIE
PeIaKTophl, a TAKIKE CO-
CTaBJIATh HAYYHO-
TEXHUYECKUE OTYCTHI, HH-
CTPYKIIMU H OTHCAHHE
pa3paboTaHHBIX MPOrPaMM
o 'OCT

Ymeem - pewmath ocHOBHbBIE
3a/1a4yd, BCTpeyaroluecs B
NPaKTUKE  TPOQECCHOHANb-
HOW JIEATEILHOCTH, chopMy-
JUPOBAHHBIE B  TEPMHUHAX
JIaHHOM MaTeMaTH4YSCKOM
JIACIMILIAHEI, MIPUMEHSITh
OCHOBHBIE U TIPOJBUHYTHIE
METOJIBI PEIIEHUS; HCIOJb-
30BaTh rpaduyueckue U TeK-
CTOBBIE PENAKTOPHI, a TAKKE
BHU3YyaJM3UPOBaTh IOJyYeH-
HBIC PE3yJbTAThI, COCTABIIATH
HAyYHO-TEXHUYECKHE OTYe-
ThI, UHCTPYKLUU W ONKCAHHE
pa3pabOTaHHBIX  TPOTPaMM
o 'OCT

Ymeem — dpopmynupoBath B
TEPMHHAX IaHHOW MaTeMa-
TUYECKON JMCUUILIMHBI 3a-
Jla4¥, BCTpPEYAIOIIMECS B
MPAaKTHKE MPOECCHOHATD-
HOW JIEATCIILHOCTH, PeliaTh
UX C MIOMOII[BI0 OCHOBHBIX H
MPOJIBUHYTHIX METO/IOB;
HCIIONIb30BaTh TpadudecKue
U TEKCTOBBIE PENAKTOPBI, a
TaKKe BU3YyaJM3UPOBATH
MOJyYeHHbIE  PE3yJbTaThl,
COCTaBJIATh Ha BBICOKOM
YpOBHE HAYYHO-
TEXHUYECCKUE OTYCTHI, WH-
CTPYKIMH U ONHCaHHUE
pa3paboTaHHBIX MPOTPaMM
o 'OCT

Bnaoeem  ornenpHBIMU
METOJlaMH  NTPUMEHEHHS
MaTeMaTHYECKUX  METO-
OB, PAcCMOTPEHHBIX B
paMKax JUCTIATIIAHBL,
JUTSL pereHus] mpogeccu-
OHAJBHBIX 3aJ[a4d; HAaBHI-
KaMM COCTaBJICHHS TeEX-
HUYECKHUX OIMCaHUi W
UHCTpYKLUI

Bnaoeem oOCHOBHBIMH Me-
TOJaMU IPUMEHEHHS Ma-
TEMAaTHYeCKHX  METOJIOB,
PacCMOTPEHHBIX B paMKax
TUCHHIUIAHBL, U pere-
HUS  TPO(dEeCCUOHATBHBIX
3a/1a4; HaBBIKAMH COCTaB-
JICHUSA Hay4YHO-
TEXHUYECKUX OINUCAHUH U
UHCTPYKLUI

Braoeem wmeromamu npu-
MEHEHUS TOJIy4YEeHHBIX 3Ha-
HUAW B MOCTAHOBKE U pelie-
HUM TPHUKJIAJHBIX —3a]ad;
HaBBIKAMHU COCTaBJICHUS
HAyIHO-TEXHUYCCKUX OIIH-
CaHUM U UHCTPYKIHI

TK-3:

Criocoben 3 dexTrBHO
PUMEHSTH aarOpUTMHYE-
CKHE U MpPOTrPaMMHBIC pe-
MIeHUsT B O00JMacTH WH-
(hopMammoHHO-
KOMMYHHUKAIIMOHHBIX TEX-|
HOJIOTHIA, & TaKXe yd4acT-
BOBaTh B HX MPOCKTHPO-
BaHUU U pa3pabOTKe

3naem — 0Ga30BBIE METO-
IIbI, TIOHSTHS, OTpeaene-
HHS M CBOMCTBAa MaTeMma-
THYECKUX OOBEKTOB, U3Y-
YaeMbIX B JIMCIHUILIAHE,
(hopMyTHpPOBKH H YTBED-
SKJICHUM;, METOIbl alro-
PUTMH3ALMN  MaTeMaTH-
YEeCKOM MOJICIIN

3naem — OCHOBHBIE METO-
IBI, OCHOBHBIE ITOHSTHSI,
Ompe/eNieHns U CBOWCTBa
MaTeEMaTHYECKHUX  OOBEK-
TOB, M3y4aeMBbIX B JIHCIIH-
TUTMHE, METONbI aJTOpPHUT-
MH3aLUd MaTEMaTHYECKON
MoOJieNin, pa3pabOTKU COOT-
BETCTBYIOIINX KOMIIBIO-
TEPHBIX MPOrpaMM Ha BBI-
COKOM YPOBHE

3Haem - OCHOBHBIE METOJIBI,
OCHOBHBIE TIOHSTHA, OIIpe-
JIeTIeHWs ¥ CBOWCTBa Mare-
MaTHYECKUX 00BEKTOB,
M3yYaeMbIX B JHUCIUILINHE,
(hOpMYJIUPOBKH  yTBEpIKIE-
HUM, METOJBl WX JOKa3a-
TENBCTBA; 3HAKOM C He-
CTaHJAPTHBIMHU TOJIXOAaMHU
K PCIICHUIO 3a]a4; METOJIbI
aNrOPUTMHU3ALUN  MaTeMa-
TUYECKON MoJeny, paspa-
OOTKH  COOTBETCTBYIOIIUX
KOMIBIOTEPHBIX TPOTPaMM
Ha BBICOKOM YPOBHE

13




Ymeem — popmynupoBatsb
0a30BBIC YTBEPXKICHHUS, pe-
maTh 6a30BbIE 3aJa4YH JANC-
[UIUIAHBI; TPOTPAMMHPO-
BaTh pa3pabOTaHHbBIE ANro-
[PUTMBI Ha SI3bIKaX BHICOKOTO
YPOBHSI, IPOBOANTH PACUETHI

Ymeem - popmynupoBath u
JIOKa3bIBATh 0a30BbIC
YTBEPKICHUS  JAHUCIUILIU-
HBI, peliaTh OCHOBHBIC 3a-
Jlaud  TUCHHIUIMHBL, TIPU-
MEHSITh MOJTyYCHHBIC
HaBBIKH B IPYTUX 00JIACTAX
M JUCUMIUIMHAX  ecTe-
CTBEHHO-HAYYHOTO IHKJIa;
NporpaMMUpOBaTh  paspa-
0OTaHHBIC AJITOPUTMBI Ha
SI3bIKaX BBICOKOTO YPOBHS,
MPOBOJUTH PACYECTHI.

Ymeem - dopmynupoBats u
JIOKa3bIBaTh OCHOBHBIE
YTBEPXKJICHUS AUCLMIUINHEI,
pemiatb OCHOBHBIE M IIPO-
JIBUHYTBIC 3allaud, IpUMe-
HSTH TIOJyYCHHBIC HaBBIKH
B JIpYrUX OOJIACTAX W JIHC-
LUIUIMHAX ECTeCTBEHHOHA-
YYHOTO LHKJIA; IPOBOAHTH

JI0Ka3aTeJIbCTBA  HECTaH-
JAPTHBIM ~ IIyTEM; po-
TpaMMHPOBATH paspabo-

TaHHBIC AJIrOPUTMbL Ha
sA3bIKaxX BBICOKOI'O YPOBHA,
MNpoOBOAUTH pacyCThbl U aHa-

JU3UPOBATh  TMOJYYCHHBIC
Pe3yIbTATHI
Braoeem — metonamu pe- | Bradeem - meromamu pe- | Bradeem - metomamu pe-

nreHus: 0a30BBIX 331129 U
0a30BBIMH OHATHUSIMH,
paccMaTpuBacMBbIC B JTHC-
[UILTAHE, & TAKXKE METO-
JaMH Pa3pabOTKH MPo-
rpaMMHBIX IPOeKTOB. Crio-
cobeH paboTaTh B KOMaH/Ie
pa3paboTIHKOB.

IICHUS 33]a4, a TaKXKe Me-
TOIAMH Pa3pabOTKH MpO-
TPaMMHBIX  KOMILUICKCOB,
HaBBIKAMU MPUMEHCHUS
9TOrO B APYTHX 00NACTAX H
JUCHUTUIMHAX ~ €CTECTBCH-
HO-Hay4HOTro mukia. Cro-
cobeH paboTaTh B KOMaHIE
pa3paboOTIHUKOB.

IICHUS 3a7]a4, a TaKKe Me-
TOIaMu Pa3pabOTKU TPO-
IPaMMHBIX  KOMILICKCOB,
HaBBIKAMU MIPUMCHCHHUS
9TOTO B JPYTHX 00JacTAX U
JUCIMIUIMHAX SCTECTBCHHO-
Hay4dHOTO nukia. CriocobeH
paboTaTh B KOMaHJIe pa3pa-
OOTYMKOB B KaueCTBE JIH/IE-

pa. leMoHCTpHUpyeT q0MOJ-
HUTEIbHBIE 3HAHWUSA W 3PY-
TTUTIHIO.

TunoBble KOHTPOJIbHBbIE 32JaHUS WM MHbIe MaTepHaJIbl, HE00X0AUMbIe /1JIsl OLleH-
KM 3HAHUI, YMEeHHUIi, HABBIKOB M (MJIHM) ONBITA AeSATeJIbHOCTH, XapaAKTEPU3YIOIIHUX ITAMNbI
¢dopmMupoBaHus KOMIIETEHUMH B Npolecce 0CBOeHHUsI 00Pa30BaTeJIbHOM MPOrPpaMMBbI

4.1.1. MeToanueckue peKOMEHIAUN K BbINOJHEHHUIO JIa00PaTOPHBIX padoT

JIy1s1 yCTIeNIHOTO BBITIOJIHEHUS 1ab0paTopHOil paboThl 0OydJaromemMycsi cleayeT 03HaKo-
MHUTBCS C TEOPETUUECKOH YacThIO NUCIHUILIUHBI 110 TEME JIaDOpaTOpHOH pabOThI, 3TI0KEHHOH B
aekiusx. s yrinyOaeHHOro MOHUMAaHUsSl TEOPETUYECKOr0 MaTepuaia MOTyT ObITh UCIOJIb30Ba-
HBl HICTOYHUKH, YKa3aHHBIE B CIIMCKE OCHOBHOM JIuTepartypsl [ 1-4], nonoaHutensHo [5-7].

Kpureprem N01KHONW MOATOTOBKM CTYAECHTOB K BBIIOJHEHUIO J1a00OpaTOPHBIX paboT sIB-
JSIFOTCSI TPpUOOpETEHHBIE 3HAHUS, MO3BOJISAIOMNE 0€301MO0YHO OTBETUTH Ha BOMPOCHL, chopmy-
JMPOBAHHBIE MO KaX10i TeMe 1abopaTopHbIX padoT. [l NpruoOpeTeHns: JOKHBIX HABBIKOB K
pEIIeHHIO 3ajjau MPEAIoIaraeTcsl peleHne 3a1a4 Ha JJabopaTOpHBIX 3aHATHAX B YU€OHBIX ay/u-
TOPUSX MOJ PYKOBOACTBOM IIPEINOaBaTels. 3aKpeIuieHue NpuoOpPETEHHBIX HABBIKOB OCYILECTB-
JSI€TCSl BHEAYAUTOPHBIM CaMOCTOSITENIbHBIM pELIEHHEM CTyIeHTOM 3aaad. Homepa 3amau ans
peleHysl B ayTMTOPUU U JIOMa yKa3aHbl K K101 J1abopaTopHOii pabore.

4.2 DoHJ OLIEHOYHBIX CPEICTB ISl MPOBEACHUS IPOMEKYTOUHON aTTecTaluM.
[TpomexyTOUHBI KOHTPOJIb OCYIIECTBIISIETCS. B KOHIIE CeMecTpa B popMe 3adeTa.
Oo0pa3ubl pacyeTHO-rpaguUecKUX 3a1aHUI K J1a00OPATOPHBIM padoTam

1)  PazpaboraTh alropuT™M M KOMIBIOTEPHYIO BBIUMCIUTEIBHYIO MPOTPaAMMY Ul PEIICHUS
KpaeBoi 3a/1a4uM JUIsl TapMOHMYECKUX KOJIeOaHUM CTPYHBI METOJIOM KOHEUYHBIX 3JIEMEHTOB C KY-
COYHO-JIMHEHHOW aNlpOKCUMALMEeH; HAUTU TOYHOE aHAJIMTUYECKOE pELICHUE, CPABHUTH €ro ¢
NpUOIMKEHHBIM, UCCIEIOBAaTh CXOAUMOCTh PEIICHHS B 3aBUCMMOCTH OT YaCTOTHI KoJieOaHUH w:
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B 1. u"(x) + k*u(x) = x2, u0)=1, u'(1) =0, k=w/2
B 2. u"(x) + k?u(x) = 2%, u'(0)=1, u(1) =0, k=w/3
B 3. u"(x) + k*u(x) = 2x-1, u(0) =2, u'(1) =0, k=w/3
2
B 4. u"(x) + k*u(x) = X? , u0)=1 u1) =0 k=w/4
BS. u'(x) +k*u(x)=e*, u(0)=1 u(1)=0, k=w
B 6. u' () +kux)=e*, u0)=1 u(1)=0, k=w/2
B7. u' () +ku(x) =x(1—-x), v0)=1, u(1)=0, k=w/2
B 8. u' () +ku(x) =x(1—-x%), u@)=1 v1)=0, k=w
B9. u'x)+kulx)=x3, v0O0)=2 v({1)=0, k=w
B 10. u'(x)+k*u(x)=cosx, u(0)=1 v(1)=0, k=w
2) Pa3pa6oTarh aaropuT™M U KOMIBIOTEPHYIO IPOrpaMMy I YMCIEHHOTO pelleHUs ypaB-

nenus Lenpmronsua Au(x,y) + k?u(x,y) = 0 B obnactu ) (orpanuueHHas JunHusAME [')) Me-
TOJIOM KOHEYHBIX 3JIEMEHTOB C TPUAHTYJISIINEH KyCOYHO-TMHEHHBIMH (DYHKINSMH; HCCIIEI0BATh
YHCJICHHYIO CXOAMMOCTb pelleHHs. ['paHnYHbIe YCIOBUS U BOJHOBBIC YHCIA JaHBI B COOTBET-
CTBHU C BapUaHTOM:

B1. Iy
I @:{1 (x,y) €Ty ol =0
Nk ;0 (xy) €T UT,UTs * 0
4 T,
k =w;
¢ r,
2 [
a_u={1 (XIY)EF4 . U| =0
ry| b Is om0 (xy)€lr,ulr,urs = '
[ 1 | k=2
I3
B 3.
r, | - | @_{1 (x,y) €T, -
ry 5 r, om0 (xy)ET/Tsulur, ~
I3 HEMPEPBIBHOCTL U U du/ dy
o,
B 4.
— Ju _ 1 (X,Y) € 1—‘0 . _
— =13 ) ulF - 0
om (0 (xy)el;/Toul,uUrl, 3

k= w;

=0



a

I's r
l—‘4. | 2
b
a
Ty Iy Iy
Bj———

Iy
6
[y s
b | FZ
a F3
B7. r

B3 r,
r,
B9
r, ﬁ

a_U_{l (XJY)EFO
on 0 (x,y)€T;/ToUT,UT,
k=2w;
a_U_{l (XJY)EFO
on 0 (x,y)ET;UT,UT,/T,
k =0.5w;
@_{1 (X'Y)EFO
on (0 (xy) €Tl /ToUT,
k = 0.5w;
0_U_{1 (XJY)EFO
on (0 (xy) €Tl /ToUT,
k =2w;
@_{1 (XJY)EFO
on |0 (x,y)€T;/TsUTl,UT,

HENPEepBIBHOCTL U M du/ dy
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3) Pa3paboraTh anropuT™M U KOMIBIOTEPHYIO BBIYUCIUTENBHYIO MPOTrpamMMy JAJisl pelIeHUs
KpaeBo# 3a/1auM JJIsi TapMOHUYECKHX KOJICOaHUI CTPYHBI METOJJOM KOHEYHBIX JIEMEHTOB C all-
npokcuManue monuHomamu ['aycca-Jlexxannpa-Jlo6aTTo, mapaMeTpsl 3aja4 CM. B COOTBET-
CTBYIOILIEM BapHaHTe 3a1aHus 1.

4) B cpene xoHEUHO-371€MEHTHOIO MakeTa pa3paboTaTh MPOEKTHI peLIeHHs 3a7ad U3 3aja-
HUs | u 2. CpaBHUTH pe3yibTaThl pabOTHl COOCTBEHHON MPOTrpamMMbl M KOHEYHO-3JIEMEHTHOTO
nakera.

[To pesynpTaTam paboThl HEOOXOAUMO TOJITOTOBHTH WTOTOBBIA OTYET, BKIIOYAIONIUN B ceOs
ONMCaHUsl MOCTAaHOBKU 3aJlayd, METOJla PEICHUs], a TAaK)KE€ W aHaJIM3a YUCICHHOrO aHalu3a U
BBIBOJIBI IO PE3yJIbTaTaM BBITTOJTHEHHS J1a00paTOPHON paboThI

Kputepuu BbicTaB/IeHHS OLIEHOK.

3adeT 1Mo MPaKTUKE BBHICTABIISCTCS TI0 PE3yJIbTaTaM BBITIOJIHEHHBIX JJAOOPATOPHBIX U pac-
YeTHO-rpaUuecKux paboT (MHAMBUIYAIbHBIX 33aHUN) U TEKyledl paboThl Ha 1aOOPaTOPHBIX
3aHATUAX. OTMETKa «3a4TEHOY» BBICTABIISIETCS MpU Oonee, ueM 80% BBITTOJTHEHUH WHIUBHIYyaTb-
HBIX 3aJIaHUN

OreHOUHBIE CpeNICTBA AJIsi MHBAIUOB U JIUI] C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3710PO-
BB BBIOMPAIOTCS C YI€TOM MX WHAWBUAYAJIBHBIX IICUXO(PHU3NIECKUX 0COOCHHOCTEH.

— MpU HEOOXOIUMOCTH MHBAIKAM U JIMIAM C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3]10pO-
BB IIPEJIOCTABIISIETCS TOTIOTHUTEIIFHOE BPEMsI ISl ITOJITOTOBKH OTBETA HA SK3aMEHE;

— IIpU TPOBEJICHUH NPOLEIYPHI OLICHUBAHUS PE3yJIbTATOB 0OYyUEHHs] MHBAJINIOB M JIUIL C
OTPaHMYCHHBIMU BO3MOYKHOCTSMH 370POBbBS IIPEIYCMaTPUBACTCS MCIIOIb30BAHNE TEXHHYECKHX
CpeICTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAMBUIYATbHBIMH OCOOCHHOCTSIMU;

— MIpH HEOOXOIUMOCTH ISl 00YJaIOMINXCS ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSMH 370POBbSI
U WHBAJIMJOB MpOIeypa OLICHUBAHUS Pe3yJIbTaTOB OOyUYEHHs MO JAUCLUILUINHE MOXKET MPOBO-
JIUTHCS] B HECKOJIBKO 3TAIlOB.

[Tporenypa orneHMBaHUSI PE3yJIbTATOB OOYYEHHsS WHBAIMIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI 10 AMCIUITIMHE MPEIyCMaTPUBACT MpPeAOoCTaBIeHNEe HHPOpMAIUU B
dopmax, afanTHPOBAaHHBIX K OTPAHUYCHUSM UX 370POBbsl M BOCHPUATHS UH(OPMAIIHH:

JU7st ULl ¢ HapyIICHUSIMH 3PSHUS:

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

— B (hopMe PIEKTPOHHOTO TIOKYMEHTA.

JUnist 1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOU ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JI7st UL ¢ HapyIIeHUSIME OTIOPHO-/IBUTAaTEIILHOTO amlapara:

— B I1e4aTHOM (opme,

— B (hopMe PIEKTPOHHOTO TIOKYMEHTA.

JIaHHBIN TTepeueHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTa 00y-
YJAIOIINXCSL.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOTH A

5.1. YueOHas qureparypa

1. baxBanos, H.C. UucneHnHnbie METOBI B 3a7a4ax U yrnpaxkHeHusx: yaeo. mocodue / H.C.
baxsanos, A.B. Jlanun, E.B. UmkonkoB. — DnektpoH. nan. — MockBsa : M3marensctBo "JIabo-

paropus 3nanui", 2015. — 243 ¢. — ISBN 978-5-9963-2980-9 - [DnekTpoHHBII pecypc]. —
URL: https://e.lanbook.com/book/70743 (06.04.2018).
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2. 3ammsusk, B. E. Yucnennsie MeTonbl. OCHOBBI HayYHBIX BBIYHCICHUN : YUYEOHUK U
NpPaKTUKYM Ui akajeMudeckoro OakanaBpuara / B. E. 3anusnsak. — 2-e usa., nepepad. u gom.
— M. : U3parensctBO FOpaiit, 2018. — 356 c. — (Cepus : bakanaBp. AkageMUYeCKUN Kypc).
— ISBN 978-5-534-02714-3. — URL: https://biblio-online.ru/book/9D9516CB-A065-4497-
9062-5D8C77D8E644/chislennye-metody-osnovy-nauchnyh-vychisleniy

3. Tony6 M. B., ®omenko C. U., lllmak A. H. MeTon crieKTpaibHBIX KOHEUHBIX 3Je-
MEHTOB B 3ajJlayaX MaTeMaTHYeCKOW (U3MKW U MeXaHUKH: yueO. mocobue. Kpacnomap: Kyban-
CKHHi roc. yH-T, 2022.

4. Cpouko, B.A. Yucnennsie metonbl. Kypc neknuit: yueobnunk / B.A. Cpouko.— M :
W3na tensctBO "Jlanwp", 2010. — 208 c. — ISBN 978-5-8114-1014-9. — [OnexTpoHHbIN pe-
cypc]. — URL: https://e.lanbook.com/book/378 (06.04.2018).

5. FO.A. Carneesa, C.I1. KonsicoB, A.K. HoBuko. BBenenne B METOI KOHEYHBIX 3JE€MEH-
TOB: MeTo/. mocoowue. VbkeBck: U3a-Bo "Y nmyprckmii yausepeutet”. 2011. 44¢

6. [lononun B. MeTtoa cieKTpaabHBIX 3JIEMEHTOB HA HECTPYKTYPUPOBAHHOM CETKE B BBI-
yucnutebHON Mexanuke. Tomck.: M3n-Bo ToMckoro rocynapctBeHHOro ynusepeurteta, 2009.—
C. 143.

7. OropomankoB A.C. MogaenupoBanue B cpene MatLab - COMSOL 3.5a. Yactp 1.
Yuyebnoe nmocobue.-Tomck: N3n-Bo ToMcKOro monutTexHu4eckoro yaupepcureta, 2012.— 104 c.

5.2. llepuoauyeckas aureparypa
1. XKypnan "BbrauciauTenbHas MEXaHUKa CIUIOLIHBIX cpen”
http://www?2.icmm.ru/journal/

5.3. UnTepHeT-pecypcbl, B TOM 4YHCJIe COBpeMeHHble NMpodeccHOHAIbHbIE 0a3bl
JAHHBIX 1 HHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

DNeKTPOHHO-0MOMoTeuHbIe cuctembl (IBC):

1. 9BC « YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAWH» www.biblioclub.ru
2. OBC «ZNANIUM.COM)»y www.znanium.com

3. OBC «JIAHb» https://e.lanbook.com

Ipodeccuonaibublie 6a3bl JAHHBIX:

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

2. Scopus http://www.scopus.com/

3. ScienceDirect www.sciencedirect.com

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

5. O6mepoccuiickuit moptan Math-Net.Ru: http://www.mathnet.ru

Pecypchl ¢cBOGOIHOTO 10CTYNA:

1. ®enepanbnblii moptan "Poccuiickoe oOpazoBanue" http://www.edu.ru/;
2. Enunas xosutekius nudpoBbix o0pa3oBaTenbHbIX pecypcos http://school-collection.edu.ru/ .
3. OOpazoBarensHblil optan "Yueda" http:// www.ucheba.com/;

CoOcTBeHHBbIE YJIEKTPOHHBbIE 00pa3oBaTe/ibHbIe U MHpopManuoHHbIe pecypcbl KyoI'Y:
1. Cpena MOAYJIBHOTO JUHAMHYECKOTO o0yueHus http://moodle.kubsu.ru
2. ba3za y4eOHBIX IIaHOB, y4eOHO-METONYECKUX KOMILJIEKCOB, IMTyOJIMKAIUi U KOH(DepeHIIHA
http://mschool.kubsu.ru/
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6. Meronuyeckue yKa3aHus il 00y4alOIIUXCH 110 OCBOCHUIO JUCUMILIIIMHbI.

[To kypcy npeaycMOTpeHO MPOBEACHUE JIEKIIMOHHBIX 3aHSATUM, HA KOTOPBIX JAETCs OC-
HOBHOHW TEOPETHUYECKUN MaTepuall, JJa0OpaTOPHBIX 3aHATHH, MO3BOJISIONIUX CTYACHTaM B IOJI-
HOIl Mepe 03HAKOMHTBCS C MOHATHSAMU M MeTojaMu KOMIUIEKCHOro aHajiv3a M HaBbIKAMHU HX
MPUMEHEHUEM B PEIICHUH NMPAKTUYECKUX 3a]1ay.

Baxxneimmm >TanoM sSBIsIETCS caMOCTOsITeNIbHAS paboTa mo aucuuruinHe. L{enpro camo-
CTOSITEIPHOW PabOTHI MAarucTpaHTa SBIACTCS YIIIyOJICHHE 3HAHWH, TOJYYCHHBIX B PE3yJbTaTe
ayUTOPHBIX 3aHATUN. BbIpaOaThIBAIOTCS HABBIKM CAMOCTOSATEIHHOW PabOTHI. 3aKperIsioTCs
OTIBIT U 3HAHMS, TIOJTYYCHHBIE BO BpEeMs JTaOOPaTOPHBIX 3aHSATHH.

CamocTtosiTenpHast paboTa B X0/1€ M3yYCHHS JUCIUILTUHBI COCTOUT B BBITIOJTHEHUHN WHIH-
BUIYAJIBHBIX 3aJJaHUM, TaBaEMBIX TPEToJaBareieM, BEAYIUM J1a0OpaTOpHbIC 3aHATHS, TOJTO-
TOBKU TEOPETHYECKOTO MaTepuaia K JaOOpaTOpPHBIM 3aHSATUSM, HA OCHOBE KOHCIIEKTOB JICKIIHIA
1 y4eOHOU JIUTepaTyphl, COTIACHO KAJICHIAPHOMY IIJIaHY M TIOJITOTOBKH TEOPETUYECKOTO MaTe-
puana K TeCTOBOMY OIPOCY, 3a4ETy U SK3aMEHY, COTJIaCHO BOIPOCAaM K SK3aMEHY.

Yka3zanust no ogpopmiieHn1o pador:

OTdyer 1O BBHIMOJTHEHHUIO JA0OPATOPHOW pAaOOTHl W WHIUBUAYAIBHBIX PacueTHO-
rpadu4ecKux 3aJaHuil JOKEeH OBbITh monarotroBiieH B coorBercTBuu ¢ ['OCT 7.32-2001 u co-
JIepKaTh:

- TUTYJIbHBIH JIUCT;

- BBCJICHHUC;

- IOCTAHOBKY 3a/1auu;

- KpaTKO€ OMHCAHKUE MOCIEA0BATEILHOTO aAlITOPUTMA;

- MOIPOOHOE OMKCAHKE MAPaUICTILHOTO aJITOPUTMA;

- TeKCT pa3pabOTaHHOH MPOrpaMMbl Ha BEIOPAHHOM SI3BIKE TIPOTPAMMHUPOBAHUS;

- TECTOBBIE NMPUMEPHI U PE3YyJIbTAaThl TECTHPOBAHMS MPOTPAMMBI: OLICHKA YCKOPCHHS U
3¢ heKTHBHOCTH pa3paboTaHHOTO MapalieIbHOTO ATOPUTMA, ONITUMAIBHBIC pa3Mephbl BXOTHBIX
JAHHBIX HA KOTOPBIX IOCTHUTAETCS MAaKCUMYM YCKOPEHHUS MPHU PA3IMYHOM YHCIIC Y3JI0B BBIYHC-
JTUTENBHON CUCTEMBI U JP.;

- 3aKJIFOYEHHE

- CIIHCOK MCIOJIb30BAHHOM JINTEPATYypPHI.

[TpoBepka MHAMBUAYAIBHBIX 3a/laHUH MO0 TeMaM, pa300paHHBIM Ha JIaOOPATOPHBIX 3aHS-
THUSIX, OCYILECTBIIAETCS Yepe3 HENENM0 Ha TeKYyIlEeM J1a00opaTOpHOM 3aHITHUH, JTUOO B TE€UEHUE He-
JIEJIN TIOCJIE TOTO 3aHATUS HA KOHCYJIbTALNH.

JU1sl pa3bsCHEHHs] HEMOHATHBIX BOIPOCOB JIEKTOPOM U ACCHUCTEHTOM €3KEHENIEIBbHO MpOo-
BOJSTCS KOHCYJIBTAllMU, O BpEMEHU KOTOPBIX I'PYMIIbl U3BELIAIOTCS 3apaHee.

B ocBoeHHMM IUCHMIIIMHBI MHBAIWJAMU M JIMLAMH C OTPaHUYEHHBIMH BO3MOXKHOCTAMU
3I0pOBbs OOJIBIIIOE 3HAYCHHE MMEET WHAMBHUIYyalbHas ydeOHas paboTa (KOHCYIbTAallMU) — JO-
HOJTHUTEIbHOE pa3bsCHEHUE y4eOHOro MaTepuana.

WuavBuyanbHble KOHCYIbTAIMU O MPEAMETY SBISIOTCS BaXXKHBIM (DAKTOpOM, CIIoco0-
CTBYIOUIMM MHIUBUAYAIU3alUK O0y4eHUsI U YCTAHOBJIEHUIO BOCIIMTATEIILHOTO KOHTAKTa MEXIY
Iperno/iaBaTesieM U 00yJarouUMCsl HHBAINUOM WM JIUIIOM C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU
3J10POBB.

VYueOHas AEATENbHOCTh MPOXOIUT B COOTBETCTBHHM C rpad)UKoM yueOHOTo Ipolecca.
ITponiecc camocTOATENBHOM pabOTHl KOHTPOJIMPYETCS BO BpeMsl ayJUTOPHBIX 3aHATHUH M MHIU-
BUAYaJIbHBIX KOHCYnbTanuil. CamocTosTenbHas paboTa CTyIeHTOB IIPOBOAUTCS B (popme H3yde-
HUS OTZIENBbHBIX TEOPETHUECKUX BOMPOCOB IO MpelaraéMoi JUTepaType U BHINOJIHEHUH MPAK-
TUYECKUX 3aJIaHUH 10 pa300paHHBIM BO BpeMs Ay IUTOPHBIX 3aHATHIA TPUMEpaM.

@OoH/ OLICHOYHBIX CPEJCTB JUCLMIIMHBI COCTOUT U3 CPEACTB TEKYILEro KOHTPOJS (CM.
CIIMCOK 33/1a4 ¥ BOIIPOCOB KOJJIOKBHYMa) U UTOIOBOM aTTECTAllMU (3a4€Ta, 3K3aMEHa).
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B kadyecTBe OIICHOYHBIX CpPEACTB, MCIOJIB3YEMBIX JUISI TEKYIIEr0o KOHTPOJS
yCIIEBAEMOCTH, TpEAaracTcs IMepeueHb BOIPOCOB, KOTOpBIE MpPOpadaThiBalOTCS B IpOLECcCe
OCBOCHMS Kypca. J[aHHBIM IEepedyeHb OXBAThIBAET BCE OCHOBHBIE pa3leibl Kypca, BKIKOYas
3HaHUS, MOJy4yaeMble BO BpEMsI CaMOCTOSATENbHOM paboTel. Kpome TOro, BaKHBIM 3JI€MEHTOM
TEXHOJIOTMM SIBJIAETCS CaMOCTOSATEIBPHOE PEIICHUE CTyJeHTaMM M cJada 3aJaHui. ITo
NOJHOCThIO HMHIUBHUAYyalbHast ¢opma oOyueHus. CTyIEHT paccKa3blBaeT CBOE pEILICHHE
MIPENOIaBATEII0, OTBEYAET Ha AOMOIHUTEIBHBIE BOITPOCHI

7. MarepuaJjibHO-TeXHMYeCKasi 0a3a, HeoOXoauMasi ISl OCylleCTBJIeHUsI 00pa3oBa-

TECJBHOI'0 Mpouecca mo IMCUUNJInHEe

HaumenosaHue crienyaib-
HBIX ITIOMEIICHUN

OcCHAaIIEHHOCTE CIIEIAAIIE-
HBIX ITIOMEIICHUN

[lepeueHb TUIIEH3MOHHOTO
MPOrPaMMHOTO O0eCcTIeUeHus

Yuebnnie aymutopun A305,
A307, 133, 129. nns npose-
JCHUS 3aHITHN JICKIIMOHHOTO
THUIA

Meb6enb: yueOHast MeOenhb
TexHuyeckue cpeacTBa o0y-
YCHUS:

9KpPaH, MPOEKTOP, KOMITBIOTED

MS Windows, MS Word, MS
PowerPoint

VYueOHbIE ayaUTOpUHM TS
IpOBEICHUS  J1abOPaTOPHBIX
pabot: 133, 149, 150.

Meb6enb: yueOHast MeOenhb
TexHuyeckue cpeacTBa o0y-
YEHUs: HE TPEOYIOTCS

He npenycMmoTrpeno

Aynutopun A305, 133, 150,
148, nns TpynmoBBIX (MHIU-
BHIYaJIbHBIX ) KOHCYJIbTAIHH

yueOHass mebenb  (CTOJBI,
CTYyJIbsl, OCKA), MPEe3eHTaIU-
OHHAasl TEXHHKA

MS Windows, MS Word, MS
PowerPoint

Aynutopun A305, 133. nng | yueOnas meGenb  (crousibl, | He mpexycmoTpeHo
TEKYIIEro KOHTPOJsSA, TMPO- | CTYNbs, JOCKA)

MEXYTOYHAs aTTECTAIs

CamocrositensHast ~ pabora: | Kabunerst mus  camocrtosi- | MS Windows, MS Internet

102-A, a Takxe CTyaeHTYe-
CKMM 4YHWTaNbHBIA 3al Ouo-
mnorekn Kyol'Y (x.109C) u
3aJ]l I0CTyNa K 3JEKTPOHHBIM
pecypcam u Karaimoram (K.

A213).

TETbHOUW paboOThI, OCHAIICH-
HbI KOMITBIOTEPHOW TEXHHU-
KO € BO3MOYKHOCTBIO NOJA-
KkimoueHuss k cetu «MHTtep-
HET», IPOrpaMMoOi 3KpaHHO-
ro yBEJIMYEHHS U oOecreyeH-
HBI JOCTYIIOM B DJIEKTPOH-

HYIO MH(POPMAITUOHHO-
00pa3oBaTeNbHYIO cpeny
YHUBEPCHTETA:

Explorer, Microsoft Edge
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