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1 Hdesn v 3a1aum U3y4YeHUs JUCUMILIMHBI (MOTYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

OcBoeHHE OCHOBHBIX BO3MOXKHOCTEH  YHHBEpPCAJIBHBIX COBPEMCHHBIX I1aKETOB
KoMIibtoTepHOM MaTemaTuku MathCad wm Maple, mmpoko NpUMEHSIOMMXCS I 00paboTKH
pe3yNbTaTOB MAaTEeMATHYECKUX U (DU3MYECKHX DOKCICPUMEHTOB H JJs MOJCITUPOBAHUS
pa3sHOOOpa3HBIX IPOILECCOB; YIIyOJIEHHOE H3YYCHHWE W OCBOCHHE CTYICHTAMH YHCIICHHBIX
METOJIOB peIICHHs 3aJady, NPUOOPETCHHE U COBEPIICHCTBOBAHHME IPAKTUYECKHX HABBIKOB
pabotsl B cpene MathCad u Maple; ocBoeHre U UCTIOIB30BaHUE TPahUUSCKUX BO3MOKHOCTEH
ATHX CHCTEM IPH MOJCIMPOBAHUU MPOIIECCOB; MOJYYCHHUE OIbITAa HCCIIECIOBATEIBLCKOW PadOTHI,
O3HAKOMJICHHE C METOJAAMH OpraHW3alluu, IUIAaHUPOBAaHUS M OO0pabOTKH pe3yabTaTOB
IKCIEPUMEHTOB.

1.2 3agauu M CHUILTHHEI

Hay4uTh CTy/IEHTOB BBINOJIHATH CIOKHBIC alreOpandecKkue mpeoopa3oBaHusl, BHIYUCISTh
npesesibl, CyMMbl, ITPOU3BE/ICHUSI, TIPOU3BOJIHBIE U WHTErpaJibl, ONEPUPOBATh C MaTpUIAMHU U
BEKTOpaMH, pEIIaTh HEJIWHCHHbICE YpPAaBHEHHS MW CHUCTEMbl YpaBHEHHUHW C IOMOIIBIO
maTemarnueckux mnakeroB MathCad u Maple. HayuuTh ¢ mnomompio 3THX MAKETOB
MOJICTTPOBATH MPOIIECCHI M CHCTEMBI, MPECTABIIATH B Tpaduueckoil opMe pa3IndHbIC TaHHEIC
U pe3y/bTaThl pEIICHUS 3a/1a4.

[Tocne mpoxoxkaeHus Kypca CTYIACHT JOJDKEH YMETh CaMOCTOSITEIbHO HCIOJIb30BaTh
U3JI0KEHHBIC B KYPCE CPEJICTBA MAKETOB MPU PEIICHUU KOHKPETHBIX 33J1a4 y4eOHOT0 U HAyYHOTO
YPOBHSI CIIOKHOCTH.

1.3 MecTo AucuuminHbI (MOAYJIs) B CTPYKTYpe 00pa30oBaTe/ibHOM NPOrpaMMbl

JucuunnuHa «MaremMaTH4ecKre MakeTbl U UX INPUMEHEHHE B €CTECTBEHHBIX HayKax»
OTHOCUTCSI K 4acTH, (opMupyeMoill ydacTHMKaMH 0Opa3oBaTeNbHBIX OTHOLIeHHH, broka 1
"NMucuurnauael (Moaynn)" ydeOHOro maHa. B cooTBercTBuM ¢ paboyuM y4eOHBIM ILJIAHOM
TUCIUIUIMHA H3y4yaeTcss Ha 3 Kypce mo o4Hou dopme oOydenus. Bunm mnpomexxyTodHou
aTTeCTallUu: 3a4eT.

Jl11s ocBOEHMSI MaTepHalioB Kypca TpeOyeTcs MOATOTOBKA MO CIEIYIOMIMM JTACIUTUITMHAM:
"Marematuueckuii ananuz", "AnreOpa", "Anamutuueckas rteomerpusa', "KomriekcHbIN
anamus", "luddepennmanbHble ypaBHEHUS .

C nomompto mnakeroB MathCad wu Maple »>ddextuBHO pemarorcs 3aaavu
MaTeMaTHYECKOro aHalu3a, JUHEHHOW anreOpbl M aHAJUTUYECKOH T'€OMETpHHM, KIacCH4ecKOoi
MEXaHUKH, MaTeMaTH4ecKOd (U3MKHU, (U3NKH, TEOPHUH BEPOSTHOCTEH M MaTeMaTHYecKOi
CTaTUCTHKH, TEH30PHOTO aHalu3a, AUCKPETHOH MaTeMaTHKH, TEOPUU TPYMIl, Kpuntorpadpuu u
T.A., TMO3TOMY €CTECTBEHHO paccMaTpuUBaTh 3TH MAKEThl KaK KOMIIBIOTEPHYIO MOIIEPKKY
J1r000T0 Kypca IO €CTECTBEHHOHAYYHBIM JTUCIIUITHHAM.

1.4 IlepedyeHp NMJIAHMPYeMBIX Pe3yJbTAaTOB O0y4eHHsI IO JMCHHILIMHE (MOIYJIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTe/JbHOH NPOrpaMMbl

W3yuenne paHHOM y4yeOHOW AMCUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE Y
00yJarONUXCsl CIENYIOMNUX KOMITETEHIIUN

PesynbraTel 00y4yeHus 1o

KOH 1 HAUMCHOBAHUEC MHAUKATOPA JOCTUKCHUS KOMIICTCHIINN
JUCHUIIIINHE

ITK-4 Cnocoben pa3padaTbhiBaTh NporpaMMHoe ol0ecnedyeHue UIsl pellieHHs NMPUKJIAAHBIX 3a1a4 B cdepe
npoheccHOHAIBHOI 1eATeJTbHOCTH

WIIK-4.1 VmeeT HaBBIKM HCHOJB30BAHUS COBPEMEHHBIX S3BIKOB |3HAaeT KOHLENIMH U MIPHHIUIIBI
MIPOTPaAMMHUPOBAHUS IS pa3pabOTKH MPOTrpaMMHOTO 00ecTIedeHNs ucnonb3oBaHus MatnakeroB MathCad u
Maple; pyHKIHOHAT MaTEMATHYECKUX
nakeroB MathCad u Maple

‘YMeeT ucrosib30BaTh (PyHKITMOHAI




Pesynerarer 00ydenus mo

Kon 1 HanMeHoBaHNe HHIUKATOPA JOCTHKCHUS KOMITETSHITUHI
MCIUTIIINHE

MaremaTuueckux nakeros MathCad u
Maple st perienns IpUKIIaIHBIX 3a1a4
B cepe npodeccuoHabHOU
JIEATENBHOCTH

BrazieeT HaBBEIKAMHU HCTIOIB30BAHHS
MatmaketoB MathCad u Maple ms
pa3paboTKH MPOrPaMMHOTO
obecneueHus

NIIK-4.4 OpueHTHpyeTCS B COBPEMEHHBIX allTOPUTMaxX KOMIBIOTEpHOH |3HaeT (pyHKIHNOHAT MAaTEeMaTHIECKUX
MaTeMaTHKH U UMEET MPAKTHYECKUN OMBIT pa3paboTku mporpammubix |makeToB MathCad u Maple; 3naet
MOJyJIeil Ha OCHOBE MaTeMaTHYECKUX MOAEIEH METO/IBI M QITOPUTMBI PEIICHHS 33/1a4
KOMITBIOTEPHOW MaTeMaTHKH B Cpeie
MathCad u Maple

YMeeT rpaMOTHO HCIIOJIb30BaTh
marnaketsl MathCad u Maple npu
peLICHUH 33124 KOMITBIOTEPHOH
MaTeMaTUKU

Brnaneer HaBbIkamMu aHaIM3a 3a7a4y;
HaBBIKAMHU BBIOOpA U IIPUMEHEHUSI
KOPPEKTHBIX METOAOB H aJTOPUTMOB
KOMITBIOTEPHOW MAaTeMaTHKH B CpeJie
MathCad u Maple

UIIK-45 CoocobeH  BHeOpATH  pe3yibTaThl ~ MaTeMaTHYeCKHX |3HaeT cephl IPUMEHEHUs MaTIIaKeTOB
UCCIIeIOBaHUKA W pa3paboTok  mpukimagHoro  mporpammuoro |MathCad u Maple

o0ecIe4eH s B COOTBETCTBHH C YCTAHOBJICHHBIMH TPEOOBaHUSAMH YMeeT IpoBOAUTE MATEMAaTHYCCKHE
uccnenoBanus B cpeae MathCad u
Maple u uaTepIIpETHPOBATH
TIOJIyYSHHBIE PE3YJIbTaThI

Bnaneer HaBblkamu 00pabOTKH
Pe3yJIbTaTOB MaTeMaTHYECKHX
uccnenoBanuii B cpeae MathCad u
Maple

Pe3ynprarhl 00yueHMs] MO JUCHMIUIMHE JOCTHTAlOTCS B paMKax OCYIIECTBIECHHUS BCeX
BUJIOB KOHTaKTHOM ¥ CaMOCTOSITENIbHOM paboThl OOy4yaroumxcs B COOTBETCTBUU C
YTBEP)KJICHHBIM YUE€OHBIM IIJIAHOM.

WuaukaTtopbl  TOCTMXKEHUS  KOMIETEHIMH CUUTAlOTCS  COPMHUPOBAHHBIMU  IPH
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB O0YUEHHSI.

2. CTpyKTYpa H coiep:KaHNe JUCIUIITHHBI

2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OOwiast TpyHOEMKOCTh TUCLMIIMHBI cocTaBisieT 2 3ad.efl. (72 yaca), ux pacrpeesieHue
110 BHJIaM paboT Mpe/ICTaBICHO B TAaOJIUIIE.

Bunsr pabor Bcero Dopma 00yueHHs
4acoB OYHO- 3a04Hast
O4yHasda
3a04Hast
6

CeMecTp

(gacsel)
KonrakTHasi pabora, B TOM 4mcJe: 36,2 36,2
AyIuUTOpHBIE 3aHATHS (BCEro): 32 32
3aHSTHUS JISKIIMOHHOTO TUIIA - -
J1a00paTOPHBIE 3aHATHS 32 32
WMnas koHTaKTHas padora:
KonTpons camocrosiTensHOH paboTh

4 4

(KCP)
IIpomexxyrounas arrecranus (MKP) 0,2 0,2




CamocrosiTebHasi padoTa, B TOM

35,8 35,8
qyucie:

CaMocTOsITeNIbHOE H3YUCHHUE Pa3/IeIIoB,
CaMOIIOTOTOBKA (TIpopaboTKa U
HOBTOPEHHE JICKINOHHOTO MaTepuaia 1
MaTepHalia yaeOHHKOB M YIeOHBIX 24 24
nmocoOuii, MOATOTOBKA K JIA0OPaTOPHBIM 1
NPaKTHYECKUM 3aHATHAM, KOJUIOKBHyMaM
U T.J.)

[TogroroBka k TeKkyniemMy KOHTPOIIO 11,8 11,8

Kontpoas: - -

IToaroroBka k OK3aMCHY

Oo6mast qac. 72 72
TPYI0eMKOCTh B TOM 4YHCJIe
KOHTAKTHAsA 36,2 36,2
pabora
3a4. e] 2 2

2.2 Coneprxkanue TMCHUNINHbBI
Pacripenenenne BuI0B yaeOHOM paOOThI M UX TPYJOSMKOCTH IO pa3fiesiaM JUCIHILTAHBL.
Pa3zesbl (TeMbl) TUCHUILUIMHBI, H3ydaeMble B 6 cemectpe (ounas ¢hopma obyuenust)

KomnnyecTBo 4acoB
Bueayaut
Ne HaunmenoBanue pasenos (Tem) Aynuropas opHast
Bcero pabota
pabota
JI JI3 113 CPC
1. Marnaker MathCAD 34 - 16 — 18
2. Marmnaker Maple 33,8 — 16 — 17,8
HUTOI'O no pasdenam oucyuniunwl 678 | — 32 = 35,8
KonTpons camocrosrensHoit pabots! (KCP) 4
IIpomexxyrounas arrectanus (UKP) 0,2
OO0mmast TPyAOEeMKOCTb 10 TUCIIATUTHHE 12

[Tpumeuanue: JI — nekuuu, JI3 — naGopatopHble 3aHsaTus, [I13 — mpaktuuyeckue 3aHsTUSA /
cemuHapsbl, CPC — camocTosTenbHas paboTa CTyAeHTa

2.3 Conep:xanue pa3iesoB (TeM) TUCHUTITHHBI
2.3.1 3aHATHA JEKIMOHHOTO THIIA
3aHATHUS JIEKIMOHHOTO TUTIA HE MPETYCMOTPEHBI YICOHBIM TUIAHOM.

2.3.2 3aHATHSA CEMUHAPCKOI0 THNA (MPaKTHYeCKUe / cCeMUHAPCKHeE 3aHATHA/
JabopaTopHbie padoThl)

Ne HaumenoBanue paszzgena TeMaTHKa 3aHsTHil ®dopma TeKy1ero
(Temsr) KOHTPOJIA
1. Marnaker MathCAD [pocretimme Berancienus u onepanuu B MathCAD. MeHto VYcTHbll onpoc
MathCAD. Pexxum cipaBku
2. Matmaxer MathCAD [TpoBeneHue YUCICHHBIX U CHMBOJIBHBIX PAcCU€TOB B YcrHbli onpoc
MathCAD. YnpapneHue BbIYHCICHUIMA
3. Martnaketr MathCAD IMoctpoenue rpaduxos 8 MathCAD VYcTHbll onpoc
4, Marnaketr MathCAD Pa6ora ¢ marpuniamu B MathCAD VYcTHbll onpoc
5. MeToabl peleHHs CUCTEMBI TMHEHHBIX ypaBHEHUN B VYcTHslii onpoc,
Marnaker MathCAD MathCAD KOHTPOJbHAs
pabora
6. Marnaker MathCAD Beruncnenue cymmsl u mpoussenenust B MathCAD VYcTHBIif onpoc

4



o HaumenoBanue pasnena TeMaTHKa 3aHsTHil ®dopma TeKy1ero
(Tembl) KOHTPOJIS
7. Martnaker MathCAD Brruuciienne npezeoB, HHTETPaioB, MPOU3BOTHBIX C YcTHBII oTpoc
nomonisro MathCAD
8. Martmaker MathCAD HUccnemosanmne dpyukuuii ¢ momorrso MathCAD VYcTHBIH ompoc,
KOHTpPOJIbHAS
pabora
9. Marnaker MathCAD [porpammupoBanue B MathCAD YcTHBI onpoc
10. Marnaker Maple Kparkas xapakrepuctuka cucremsl Maple. [Tonms30Barenbekuii| Y CTHBIH ompoc
unrepgeiic. Cocras cucremsl. CucreMa MoMouu
11. Marmnaker Maple OCHOBHBIE TIOHATHSI BXOJHOT'O SI3bIKa cucteMbl Maple. YcrHbIi onpoc
KowMIuiekcHsble, 11es1ble U palMoHaIbHbIE YNCTIA.
12. Marmaker Maple Onepayy CUMBOJIBHOW MaTeMaTHKH B Maple VYcTHslil onpoc,
KOHTpOJIbHASI
paboTa
13. Marmaker Maple I'pacuka B cucreme Maple YcTHBI onpoc
14, Marmaker Maple Merto/p! peneHus CUCTeMbl ypaBHeHU B Maple YcTHBIi onpoc
15. Marnaker Maple Perienue 3amaq MaTeMaTHYECKOTO aHaIM3a ¢ IOMoIso Maple|  YcTHsIit onpoc,
KOHTpOJIbHAsI
paboTa
16. Marnaker Maple [IporpammupoBanue B cucteme Maple YcTHBI onpoc

[Ipy w3yyeHUM [AUCHUIUIMHBI MOTYT MPHUMEHSTHCS  SJIEKTPOHHOE  OOydeHHe,
JIMCTaHIIMOHHBIE 00pa3oBaTeNbHbIC TeXHONIOTHH B cooTBeTcTBHH ¢ PI'OC BO.

2.3.3 IIpumepHasi TeMaTHKA KyPCOBBIX pa0doT (IIPOEKTOB)
KypcoBbie paboThl HEe IPETyCMOTPEHBI Y4EOHBIM IJIAHOM.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUus JJIA CAMOCTOSATeIbHOH padoThl
00YyYAIOIIMXCS 10 TUCHUILTHHE (MOLYJIIO)

IlepeyeHp yueOHO-METOAMYCCKOTO OOCCIICYCHUS TUCIUILIHNHBI 110

Ne Bun CPC BBINOJIHEHHUIO CaMOCTOSATEIEHON PabOTHI
1 W3ydenne TeopeTndeckoro |(MeToaudeckue peKOMEHJAIMK 10 OpTaHH3allld CaMOCTOSTEIbHOH pabOTHI
Marepualia K JabopaTOpHBIM |CTYJEHTOB, YTBEp)XKICHHbIE KadeApoil BBHIUMCIUTENFHON MaTeMaTHKU U
3aHATHSM, nHpopmatuku, npotokon Ne 14 or 14.06.2017 r.
BBITIOJTHEHHE

WHIWBUIYabHBIX 3alaHUH,
MTOJITOTOBKA K 3a4eTy

Y4eOHO-METONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 0OyYarOIIUXCS U3
YuCiia MHBAJIUAOB M JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 310poBbs (OB3) mpenocTtasisitoTcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37JOPOBBS M BOCIIPHUATHS UH(DOpMALINU:

JUig U1 ¢ HapyIIEHUSIMU 3pEHUS:

— B MieyaTHOH popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JIist i1l ¢ HapyLIEHUsSIMH CIlyXa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jljig U1 ¢ HapyIIEHUSIMU OTIOPHO-JBUTATEIBLHOTO amnmnapara:

— B I1e4aTHoM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.




JlaHHBIN TIepeyeHb MOXeET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTA
oOydJaronuxcs.

3. OOpa3zoBaTesbHble TEXHOJOTMHU, NMPUMeHsieMble NPH OCBOCHHMH JUCHUILIUHBI
(Mmomyuis)

B xozme wu3ydeHHs JUCHUIUIMHBI TMPEAYCMOTPEHO HCIIOJIB30BAHHUE  CIEIYIOIIMX
00pa30BaTebHBIX TEXHOJIOTUNA: TaOOPATOPHBIE 3aHATHS, CAMOCTOSATENbHASI pabdoTa CTY/IE€HTOB.

KoMmeTeHTHOCTHBIA MOJAXO0Jl B paMKax MpenojJaBaHusi IUCIUIUIMHBI pealnu3yercs B
UCIIOJIb30BAaHNY MHTEPAKTUBHBIX TEXHOJIOTHIA B COUETAaHUH C BHEAYIUTOPHOH pabOTOM.

NudopmanonHble  TEXHOJIOTUH, TMpPUMEHSEMble TPU H3YYCHUU  JAUCLMILTUHBI:
UCIIONIb30BaHWE  WMH(MOPMALMOHHBIX  PECYpCcOB,  JOCTYNMHBIX B HMH(OPMAIIMOHHO-
TEJIEKOMMYHUKAIIUOHHOU ceTh IHTepHeT.

AnanTuBHBIE 00pa30BaTENbHBIC TEXHOJIIOTUN, TPUMEHSIEMBIC IPU U3YYCHUH TUCIUTUIAHBI
— JUIsl JUI C OrPaHUYEHHBIMH BO3MOXKHOCTAMHU 3J0POBbSl MPEIyCMOTPEHa OpraHu3alus
KOHCYJIBTAIIMI C UCTIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

4. OueHo4YHbIe CpeACcTBA IJISl TeKYIero KOHTPOJIsl yCIIeBaeMOCTH M ITPOMEKYTOYHOM
aTTecTaluu

OneHouHble CpeAcTBa IpeIHAa3HAYEHBl JJIsi KOHTPOJS U OLEHKH OOpa3oBaTeIbHBIX

JOCTHKEHUH o0yyJaromuxcs, OCBOMBIIMX  HIpOrpaMMy  y4yeOHOH  JTUCLMIUIMHBI
«MareMaTH4€eCKHe MaKeThl U UX IPUMEHEHUE B €CTECTBEHHBIX HAYKax).

O1ieHOUHBIE CPEJCTBA BKIIIOUACT KOHTPOJIbHBIE MaTepHalibl Ul MIPOBEACHUS TeKyUIero
KOHTPOJIS B dopme BOIIPOCOB JUISL YCTHOTO orpoca, 3a/laHui JUIst
CaMOCTOSITENIbHBIX/KOHTPOJIbHBIX Pa0OT U MPOMEKYTOYHON aTTecTanuu B (opMe BOIPOCOB K
3auery.

CprRTypa OLHCHOYHBIX CPEACTB NJHA TeKVIIIeﬁ H l'lpOMe)KyTO‘IHOﬁ aTTeCTallun

Kon n HanmeHoBaHue HanMeHoBaHNE OLIECHOYHOIO CPEICTBA
Ne Pesysprarel 00y4eHus
HHIUKATOpA . IIpomexyTouHas
n/n (B cooTBeTcTBMU C 1. 1.4) Texymuii KOHTPOIb
(B cooTBeTCTBUH C 1II. 1.4) aTTecTalus
NIIK-4.1 NmeeT HaBbIKM | 3HAET KOHIICTIIIUU U Bomnpoc st yctHoro onpoca 1o | Bonpoc Ha 3auete
UCIIONIb30BaHUS NPUHLMUIIBL UCTIONIB30BaHKs | paznenaM «Marnaker 1-10
COBPEMECHHBIX sI3bIKOB | MaTmaketoB MathCad u MathCAD» u «Marnaker
nporpammupoBanus s | Maple; dyaknnosan Maple»
pa3paboTku MaTeMaTHYECKUX MTaKEeTOB
MIPOTPaMMHOTO MathCad u Maple
obecrieueHus YMeeT ucroab30BaTh
($hyHKIHOHAT
1 MaTeMaTHIeCKUX MMaKeTOB
MathCad u Maple mis
peLIeHus! TPUKIIAJHBIX 33724
B chepe npodeccHoHATBHON
JIeATeIbHOCTH
Buageer HaBbIKaMu
UCIIOJIb30BaHMsI MATIIAKETOB
MathCad u Maple mis
pa3paboTKu MPOTPaAMMHOTO
obecrieueHus
WIIK-4.4 Opuentupyercs |3HaeT GpyHKIHOHAI Bonpoc qiist yetHoro omnpoca o | Bonpoc Ha 3auere
B COBPEMEHHBIX MaTeMaTHYeCcKHX MakeToB | paszneny «Marnaker MathCAD»| 1-10
aNnropuTMax MathCad u Maple; 3naet 5-9, 12, 14, 15, 19, 20
2 KOMITBIOTEPHOM METO/IbI ¥ AJITOPUTMBI Bomnpoc st ycrHOTO 0O1poca
MaTeMaTUK{ U UIMEEeT | PeIIeHHMs 3a/1a4 1o paszaeny «MaTmnaket
MIPAKTUIECKUN OIIBIT KOMITBIOTEpHOM MaTtemarrku | Maple» 6, 8-12, 14-23
pa3paboTku B cpene MathCad u Maple
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KO)_I 1 HAMMCHOBAHUC

HaumenoBanue OLICHOYHOI'0 CPEACTBA

Ne Pe3ynbrarel 00y4eHus
MHJIKaTopa . [IpomexyrouHas
n/m (B cooTBeTcTBUH C 1. 1.4) Tekymuid KOHTPOJIb
(B cooTBeTcTBUH C 1. 1.4) aTTecTanus
IIPOrpaMMHBIX MOAyJIel | YMeeT rpaMOTHO
Ha OCHOBE HCIIOIb30BATh MATIIAKEThI
MaTeMaTHIECKUX MathCad u Maple npu
MoJenen peLIeHnHt 3a1a4
KOMITBIOTEPHO# MaTeMaTHKH
Brnaneer HaBbIKaMU aHAJH3a
3aJla4u; HaBbIKaMHU BBIOOpa 1
TIPUMEHEHHST KOPPEKTHBIX
METOJIOB U alrOPUTMOB
KOMITBIOTEPHOH MaTeMaTHUK!
B cpene MathCad u Maple
HIIK-4.5 CniocobeH 3Haet cepsl npumeHeHus | Bompoc s ycTHOrO ompoca Bompoc Ha 3a4ete
BHEJPATH pe3ynbTaTthl  |MarmakeroB MathCad n 1o paszaenam «MaTmnaker 1-10
MaTeMaTHIEeCKHX Maple MathCAD» n «Marmnaker
HUCCIIEIOBAHUN 1 YMeer npoBOAUTh Maple»
pa3paboTOK MPUKIAHOTO |MaTeMaTHYECKHE
MPOrPaMMHOTO HCCIIeIOBAHUS B Cpe/e
3 obecricucHHA B MathCad u Maple u
COOTBETCTBUH C HHTEPIPETHPOBATh

YCTaHOBJICHHBIMHU
TpeOOBaHUAMU

MOJIy4EHHBIE PE3YJIbTAThI
Bunageer HaBbIKaMu
00pabOTKH pe3yILTATOB
MAaTEMATHYCCKUX
HCCIIEI0BAaHUM B cpefie
MathCad u Maple

TunoBbie KOHTPOJIbHbIE 3aJaHUSI MJIU HHbIE MaTepPUAJIbl, HeO0X0AUMBIE /IJISl OLIEHKH

3HAHWH, YMeHHUIi, HABLIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapPaAKTEPU3YIOLIHUX ITANbI
¢GopMupoBaHusi KOMIIETEeHIM B MIpollecce 0CBOEHUS 00pa30BaTeILHO MPOrPaMMbl
Ilpumepnulii nepeuens 60npocog 0 ycmuoz2o onpoca no pazoeny «Mamnakem

MathCAD»

1. Onwumute ocHOBHBIE 31eMeHThl okHa MathCAD.
2. Kak BcTaBuTh TeKCTOBYIO 00sacTh B fokymenT MathCAD?
3. Kak m3menuts popmat pesynbTara ajs BCero JoKyMeHTa? A it OTASITHLHOTO

BBIPAXKCHUS?

4. Kaxkue cuctemHble nepeMeHHble Bam n3BectHo1? Kak y3Hath ux 3Hadenune? Kak
WU3MEHUTh UX 3HaYeHue?

NG

3alaHHON QyHKIMN?
9. Moxet qu MathCAD HaxoauTh B aHATUTUYIECKOM BHJIE CYMMbI U IPOU3BEICHHS?

10.
11.
12.
13.
14.
15.
16.
17.
18.

7

B uem orimune komaHabl simplify or expand?
Yro nenaer xoManna factor?
Kakwue Bunabl pynkiuii B MathCAD Bawm u3BecTHBI?

Kaxk BcTaBuTh BCTpoeHHYIO pyHKIHIO B TokymMeHT MathCAD?
Kak Haxonarcs penieHus: HeMMHEHHBIX YpaBHEHHI?

Kakwue crioco6s! mocTpoenus rpadukoB cymecTByioT B cucteme MathCAD?
Kak ctpoutcs rpaduk napameTpudecku 3a1aHHON QyHKImnu?
Kax mpousBectu hopmaTupoBaHue mocTpoeHHOro rpaduka GyHKIUn?
Kak u3MeHUTH 1IBET, TONIIMHY U TUII JIMHUU Tpaduka?

Kakue cuMBOJIbHBIE ONEpaIiii MOXKHO BBIMOJIHITH C TOMOIIbIO KOMaH/ MEHIO?

Kakas cuMBosIbHas onepanysi o3BOJISIET YIPOIIAaTh MaTEMaTUUECKHAE BBIPAXKECHUS?
Kak HaxonaTcs CMUMBOJIbHBIE 3HAUE€HUSI TPOU3BOJHON?
Kak ocymecTBIsIFOTCS: CUMBOJIBHBIE BEIUACICHNSI MHTETPAJIOB JUIsl aHATUTUUECKU




19.
20.

21.
22.
23.

Omnummre o0mIyro cxemy uccienosanus pynkuun B MathCAD.

Kak pemaercs 8 MathCAD cuctema THMHEHHBIX ypaBHCHHM, TIPEICTaBICHHAS B
MaTpuuHoM Bujie? Kakue meTopl pemeHuii Bel 3Haere?

Kaxkue oneparops! nporpammupoBanus ectb B MathCAD?

Kaxk 3amaéres ycnousiii onepatop B MathCAD?

Kak ctpositest oreparopsr iukia B MathCAD?

Ilpumepnulit nepeuens 60npocoe 01a ycmHuoz2o onpoca no pazoeny «Mamnakem Maple»

PobdE

~

10.

11.

12.

13.
14.
15.
16.

17.

18.

19.
20.
21.
22.
23.

Onuiure OCHOBHBIE JIEMEHTHI OkHa Maple.

Onwuimmre BUABI PEACTABICHUS pallHOHAILHOTO YKcia B Maple.

Kak nony4yuts npubinxeHHOe 3HaYeHHEe PallMOHATBHOIO YKcia?

Kakumu pa3penuTebHBIME 3HaKaMH 3aKaHYMBAIOTCS KOMaHIbl B Maple u uyem oHH
oTiInyarorcs’?

OOBsicHUTE Ha3HA4YeHHME KoMaHJ factor, expand, normal, simplify,
combine, convert.

Onummre crioco6s! 3aaanust pynkuuii B Maple.

Jyis gero npeaHa3HavyeHa KoMaHaa eval £?

C noMompH KakKMX KOMaHJ MOHO HAWTH BEHIECTBEHHYHD M MHHUMYIO YacTH
KOMIUIEKCHOTO BBIPD@KEHHS, @ TAaKXKE €ro MOAYJIb WU apryMeHT, U KOMIUIEKCHO
comnpsikeHHoe eMy yrciio? Kakyro posib BEIIOTHSET KOMaH1a evalc?

Kakue nomonmHuTEnbHBIE KOMaHABI CIIEAyeT BBECTH MJsi TOTO, YTOOBI MOJIYyYUTHh
TOYHOE PEIICHUE YPABHEHHUS, BCE PEIICHUS YpaBHEHUsA?

B kakoM Buze Bblgaercs peuieHue HepaBeHCTBa? Kak OTIMYMTH B CTPOKE BBIBOJAA
3aKPBITHIA UHTEPBAT OT OTKPBITOTO?

C momoIIpl0 KakuxX KOMaHJ CTposSTCa rpadUKu Ha MIIOCKOCTH UM B MPOCTpaHCTBE?
Kaxkue apryMeHTbl UMEIOT 3TH KOMaH/IbI?

C mnomouipl0 KakoW KOMaHIbI MOXHO MOCTPOUTH TpaduK HESIBHON QyHKuuu?
OnuiuTe ee mapaMeTpsl.

Jiis gero npeara3HadeHa komanaa display?

C momouibio Kakoi KoMaH bl BIYUCIAIOTCS npenensl? Kakue y Hee mapameTpsi?
Kakue xoMaH/bI TO3BOJISIFOT HAMTH TPOU3BOIHYIO (pyHKIIMN?

Kakass mociaenoBaTelbHOCTh KOMaHZ HeoOXoauma I HaxOoKIEHUs max U min
(GYHKIUY ¢ yKa3aHHeM UX KoopauHar (X, Y)?

OnumuTe OONIYI0 CXEMy HCCIeAOBaHUS (PYHKIMU M TOCTPOCHHE ee rpaduka B
Maple.

Kakve «oMaHIbI HCMONB3YIOTCA JUISI HAXOXKACHHUS ONMpEAeNuTeNsl, MHHOpa,
anredpanvecKkoro JOMOTHEHUS, CIeIa MATPHUIIbI?

Kakumu ciocobamu Beruucisiercss oopatHas marpuiia B Maple?

Kaxkas komaH/1a mo3BoJisieT pemarb MaTpUYHbIE YpaBHEHUS?

Kax 3amaércsa ycnoBubii oneparop B Maple?

Kak ctpositcst oneparops! nukia B Maple?

Kak 3anarotcst mpouenypsl B Maple?

3aoauu 0na camocmoamenbHovlX U KOHMPOAbHbLIX padom no pazoeny «Mamnaxem
MathCAD»

3 2x-1 2

1. YopocTuTs BelpaskeHuE + ——

2x2+2x x2-1 x



1

2. TloctpouTts rpadux pynxmn f (X) =2*1
3. Petmts ypasuenne 10g 5 (X —1)2 =log5(9 - X2) -1
4. PeminTh CUCTEMY YpaBHEHMI

X% + xy =6,

y2+xy:&
5. Haiiti 06paTHyt0 MaTpuity ajis

2 3 4

A=|5 6 7
8 9 0
6. HaiiTu perieHue cuCTeMbl ypaBHEHUM
X+2y+3z2=7
X—-3y+2z2=5
X+y+z=3
a) meronioM Kpamepa;
0) metonom l"aycca;
B) MAaTPUYHBIM METOIOM.
X" — X
7. Berumcurs lIM ————
xannx X+1

dx.

8. Beiuuciaurh I
COS™ X

o0 n-1
9. Beruncnuth Z%
na 2"

X
10. Haiitu npoussoanyio pynkuun (X)) = —

11. Uccnenosats ¢pynkuuto 1 (X) =3 X2(X +3).

3adauu ona camocmoamenbHviX U KOHMPOILHBIX padom no pazoeny «Mamnaxkem
Maple»

1. Pa3noxuTh Ha MHOKHTEIH MOJMHOM [) = x> —4x% +5x - 2.

2. YapocTuts BeIpaxkeHne Sin 2 3x —sin? 2x — sin 5xsin x.

iz/6

3. JlaHO KOMIUIEKCHOE 4YMCII0 Z = (28 )5 Halitn ero BeHmIECTBEHHYI0 U MHHMMBIE

4yacTH, alnredpandeckyro Gopmy, MOJyJb U apryMEHT.
2 2
— y f—

4. HaiiTu Bce penieHus CucTeMbl ypaBHEHUN )
X+ Xy =2,



5. HaiiTH Bce pelIeHHs TPHIOHOMeTpHHIeCKoro ypasrerns SinY X — cos® x =1/2.
6. HaiiTu uncieHHoe pelieHne ypaBHEeHUs e* = 2(1— X)2 :

7. Pemmmth HepaBencto 2 In Zx —Inx<1.
8. HapucoBarp mapamMeTpHueCKH 3aJaHHYIO IOBEpXHOCTh (Juct Mebuyca):

x=£5+ucos(XDcosv, y:(5+uco{!jjsinv, z:usin(xj, ve[0,27x],
2 2 2

uel[-11].

X
) X2 —2x+1
9. Beruucnure npeaen im| ——

x>o| X2 — 4X + 2

85
10. Haiitu —E (Inx).
OX
x2(x —1)
11. IlpoBecTn nonHOE UCcaeOBaHHE QYHKIMH Y = ——— .
X+1
(x3 — 6)dx
12. BpluucnuTh HEONpeAeIEHHbIM HHTErpal I 4 > .
X" +6x°+8
R 2
§ 0.2 5in(3x)e
13. YucneHHo HaTH UHTETpa I — 4 dx
01 X
1 2 -3
14. Pemmts MatpuuHoe ypaBHenme: AX = B, rne A=|3 2 -—-4],
2 -1 0
1 -3 0
B=|10 2 7
10

3ayeTHO-IK3aMEHALIMOHHBbIE MAaTepHAJIbl A8 MPOMEXKYTOYHOIl  aTTecTalMu

(3x3ameH/3a4eT)
Bonpocwt ona noozomoexku k 3auemy

1. Kax BEIYnciIuTh npeaest (1)yHKI_II/II/I B TOYKE C MPUMCHCHUCM MATCMATHYCCKOI'O makera?

2. Kak BBIUMCIUTH OOPATHYIO MATPUILY C MCIIOJIb30BAHUEM MAaTEMAaTHYECKOTO TTaKeTa?

3. Kakue BctpoeHHble B Mathcad QyHKIMHM HCTONB3YIOTCS TPHU PEHICHUH CHCTEMBI
ypaBHeHu# MetoaoM ["aycca?

4. Mosxet iu Mathcad BEIBOAUTB HE TOJBKO OTBET, HO U pelieHne?

5. Kak cuurats cymmy psina B Mathcad?

6. I[aHO YpaBHCHUC 3JIJIUIICA B O6H_I€M BHUAC. Kak Haiitu 00beM Tenna O6pa3OBaHHOFO BpalcHueM
simmnca Bokpyr ocu OY?

7. MO03KHO I B MAaTEMaTHYECKOM IIaKeTe BEIYUCIINTD HCOHpC}ICJ’IeHHBIf/i I/IHTel"pa.]'I?

8. Kaxk BeimosHuTh cuMBOJIBHOE nuddepenimpoBanne B cpeae Mathcad/Maple?

9. Kakue xomaHbI HCTIONB3YIOTCS B Maple st moctpoeHus rpadMKoB Ha MIOCKOCTH U B
IIpOCTpaHCTBE?
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10. O0bsicHuTe Ha3HaueHHEe KoMmaHJ factor, expand, normal, simplify,
combine, convert B Maple.

Kpurtepuu oneHuBaHus pe3yabTaToB 00y4eHHsI
Kpumepuu ouenueanus no zauemy:
«3aUTEHO»: CTYJEHT BJaJeeT 3HAaHUAMH I10 MCIONb30BaHMi0 MarnakeroB MathCad u Maple npu
peuieHu 3a1ad npoQecCHOHAIbHON JESATENbHOCTH, 3HAeT (YHKIIMOHAT MAaTEeMaTHUYECKHX
naketoB MathCad u Maple, ymeer pemats 3amaun B cpene MathCad u Maple, nomyckaer
HEe3HAYUTEJIbHBIC OIINOKY;

«HE 3aYTEHO»: MaTepuall HE YCBOCH WJIM YCBOEH YaCTUYHO, CTYIEHT 3aTPyIHICTCS MPHUMEHSThH
marnaketsl MathCad u Maple npu pemennn 3amad4 npoQecCuoHaIbHON AEATEIbHOCTH, UMEET
JIOBOJILHO OTPaHUYEHHBIH 00bEeM 3HaHUI IPOrPaMMHOTO MaTepHaa.

OueHoYHBIE CpeACTBA U WHBAJIUIOB M JIMI C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMH
3JI0pOBbsI BEHIOUPAIOTCS C YI€TOM UX WHAMBUIYAIbHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— Opu HEOOXOIMMOCTH HHBAIMAAM M JIMIAM C OrPaHWYCHHBIMH BO3MOXKHOCTSIMH
3I0POBBSI IPEIOCTABISIETCS IOTIOTHUTEIIEHOE BpeMs ISl TIOJrOTOBKH OTBETA Ha 3a4eTe,

— IpY [IPOBEJICHUU MPOLEAYPHI OLCHUBAHHS PE3yIbTaTOB OOYUCHHSI MHBAIUIOB U JIHII C
OTPaHUYECHHBIMH BO3MOXHOCTSIMH 3/I0POBBS TPEAYCMATPUBACTCS MCIIOIH30BAHNE TEXHHUECKUX
CPE/CTB, HEOOXOMMBIX UM B CBSI3U C X MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbS
M HHBAIMAOB MPOLEIypa OLEHHBAHUS pE3YyIbTAaTOB OOYYEHHS MO AWCHHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oneHuBaHUS PE3yJIHTATOB OOYUEHHS WHBAJIHMIOB M JIMIl C OTPAaHHMYCHHBIMU
BO3MOXKHOCTSIMH  3JI0POBBSI 10 JUCHUIUIMHE (MOJIYJIO) MpeayCcMaTpUBaeT IPeI0CTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHWYEHHSIM HX 3[0POBbSI M BOCIPHATHUS
uH(popMauu:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEeHUsIMU OTIOPHO-/IBUTATEJIbHOTO ammapara:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

5. Ilepedyenb y4eOHOM JIuTEpaTyphl, HHPOPMALHOHHBIX PECYPCOB U TEXHOJIOTHH

5.1. YueOHasi aiuTeparypa

1. Bynun M.A. Maple ans cryaeHToB pu3nkoB: yued. nocobue: B 2 4 / M.A. Bynun. —
PocroB Ha Jlony: U3n-Bo FODY, 2015. — Y. 1. — 231 ¢. — ISBN 978-5-9275-1893-7.
— URL.: http://biblioclub.ru/index.php?page=book&id=461826

2. BockoOoiiankoB HO.E. OcCHOBBI BBIYHCICHUH W TPOrPaMMHPOBAHHUS B TIAKETe
MathCAD PRIME: yue6noe nocobue / 0. E. BockoGoiinukoB, A. @. 3a10p0oKHbINA. — 2-€ U3.,
crep. — Cankr-IlerepOypr: Jlanp, 2021. — 224 c¢. — ISBN 978-5-8114-2052-0. — Texkcr :
AIIEKTPOHHBIH // Jlanb : AJIEKTPOHHO-OUOIMOTEeUHAs CUCTEMA. — URL:
https://e.lanbook.com/book/169249.
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http://biblioclub.ru/index.php?page=book&id=461826

3. 'ymepoB A.M. [Taker Mathcad: Teopust u npaktuka / A.M. I'ymepos, B.A. XonoaHos;
AH Pecniyommuku Tarapcrtan, KazaHckuii HallMOHAIBHBIN UCCIEA0BATEIbCKUN TEXHOJIOTHICCKUN
yauBepcureT. — Kazanb: U3narensctBo «®on» AH PT, 2013. — Y. 1. — 112 c. — ISBN 978-
5-7882-1485-6. — URL.: http://biblioclub.ru/index.php?page=book&id=258795.

4. loxapckass I'M1. MATHCAD 14: OcHOBHBIE CEpBUCBI W TEXHOJOTHH /
I'.'W. IMoxapckas, .M. HazapoB. — 2-¢ wm3x., ucnp. — M.: HamumonanbHpiii OTKpBITHINA
Vuusepcurer «MMHTYUT», 2016. — 139 c.
— URL.: http://biblioclub.ru/index.php?page=book&id=429120

5. MyranmmumoBa C.P. Ilpakrtuueckue 3aHATHS 1O MaTeMaTUYECKOMY aHaIU3y C
ucrnonp3zoBanneM MathCad: yue6Hoe mocodbue / C.P. MyrammumoBa. — M.; bepnun: Jlupekt-
Menua, 2014. — 33 c¢. — ISBN 978-5-4475-2521-7.
— URL.: http://biblioclub.ru/index.php?page=book&id=258789

5.2. Ilepuoauyeckas Jureparypa
Onekrponnas oudmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBPeMeHHbIe NMpo(eccCHOHATBHBIE 0a3bl
JAHHBIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMbI

JIeKTPOHHO-0u0MoTeuHbIe cuctemMsl (IBC):

1. ObC «YHHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

2. OBC «JIAHb» https://e.lanbook.com

6. Meroaguyeckue yKa3zaHuUsl JJisl O0OYYAIOIIMXCSl [0 OCBOEHHMIO JUCHMILIMHBI
(Mmonxy.Jist)

[lo xypcy mpeaycMOTpeHO MpoBe/ieHUE 1a00paTOPHBIX 3aHATUN, HA KOTOPBIX CTY/IEHTHI
OBJI4/IEBAIOT HABBIKAMU PAOOTHI C Pa3IMYHBIMM MAaTEMATHYECKUMU MTAKETaMU.

Baxkneiiimum sTanoM u3ydeHus Kypca SBISETCSl caMOCTosATelIbHas padbora. Tekymas u
olepekarolas caMmocTosiTeNnbHass pa0oTa CTyJeHTa, HalpaBleHHas Ha yriayOsieHue u
3aKperyieHue 3HAHWW CTYAEHTa, pa3BUTHE MPAKTHUECKUX YMEHHI, OCYIIECTBISETCS IpHU
npopabOTKe COOTBETCTBYIOLIEH JIMTEpaTypbl, H3YYEHHH TEOPETHYECKOro Marepuana K
71a00paTOPHBIM 3aHIATHUSAM, B TOM YHCJIE U3 JIEKTPOHHBIX HCTOYHUKOB MH(POPMAIIUHU, TOATOTOBKE
K TEKYILIEMY 1 UTOTOBOMY KOHTPOJISIM.

JUisa ynydmieHUs kKadecTBa M 3(PQEKTHBHOCTH CaMOCTOSITENIBHOM pabOThl CTYAEHTOB
npejyiaraeTcsi Cnucok yuyeOHoW snuteparypbl. I[lpum camocTosTenbHON paboTe CTYAEHTY
HEOOXO/MMO YAEIUTh 0CO00€ BHUMAaHHWE TMPABHWJIBHOMY [OHUMAaHHIO M T'PaMOTHOMY
ynoTpeOIeHUI0 TEPMUHOB; COCPEIOTOUUTHCS Ha BBISIBICHUU NMPUYUHHO-CIIECTBEHHBIX CBS3EH;
clleflyeT MpOsIBIATh MHTEPEC K pa300paHHBIM B ydeOHMKaxX MpUMepaM; HAXOAUTh OOBSCHEHHUs
MaTeMaTUYeCKUX MOHSTUN, METOJIOB MCCIIEOBaHMs, MPUHIUIIOB TOCTPOEHUS MaTEMaTHUYECKUX
MOJIETIEN.

TBopueckas mpoOIEMHO-OPUEHTUPOBAHHAS CaMOCTOSITENIbHAs paboTa, HalpaBiIeHHAs Ha
pa3sBUTHE MHTEUIEKTyaJbHBIX YMEHHH, KOMIUIEKca MNpo(ecCHOHANbHBIX KOMIIETEHLUH,
MOBBILIEHHE TBOPUECKOT0 OTEHIIMANA CTYIEHTOB 3aKJI04YaeTcs B:

— TNOMCKE W aHalM3e HAyyHbIX NYONUKAIMil MO KaxaAoMy pas3zieny Kypcea, HX
CTPYKTYPUPOBAHUIO U MPEJICTABICHUH MaTepuasa Jjisl MPe3eHTaluu Ha pyOeKHOM KOHTpOJIE;

— Y4YacTUU B HAyYHBIX CTY/JAEHUYECKUX KOH(PEPEHIIUAX, CEMUHAPAX U OJIUMITNAIAX.

OreHka pe3yIbTaTOB CAMOCTOATENBHOM paboThl OpraHu3yeTcs Kak eAMHCTBO ABYX (opm:
CaMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI ITPENO1aBaTelsl.

@DopMBI KOHTPOJISI CO CTOPOHBI NIPENOABATEINS BKIFOYAOT:

— YCTHBIN ONpOC Ha J1a0OPAaTOPHBIX 3aHATHUSAX;
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— CaMOCTOSITEIbHBIC pa0OTHI IO Pe3yabTaTaM U3YYCHHS] HEKOTOPBIX Pa3AesioB Kypca;
— 3ayer.

Jlnst cnaum 3avera HalO M3YyYUTh MaTepual paszaesioB 1, 2 TaGnuiel B mMyHKTE 2.2 H
HAYYUTHCS peIIaTh MPAKTHYECKHE 3aJaHUsl 1O TEeMaM OJTHX pPa3/IelioB Ha JIa0OpaTOPHBIX
3aHATUAX. TeOpeTHYecKHe BOMPOCHI K 3a4eTy NPHUBEACHBI B NMyHKTE 4. 3aUeT BBICTABIISACTCS
MOCJIE YCIEITHOTO BBITIOJTHEHHS CAMOCTOSATEIBHBIX Pa0OT.

B ocBoeHuM AMCHUIUIMHBI MHBATUIAMHU M JUIAMUA C OIPAHMYECHHBIMH BO3MOKHOCTSIMHU
30POBbsl OOJIBIIOE 3HAYCHHE MMEST WHIMBHUIyalbHas ydeOHas paboTa (KOHCYJbTAIlMH) —
JIOTIOJTHUTEIILHOE Pa3bsiICHEHUE yUeOHOTO MaTepHalia.

NunuBuayanbHple KOHCYJIBTAIMM IO TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpPOM,
CIOCOOCTBYIOIIMM WHIWBHIYATH3AIUA OOYYCHHUS M YCTAaHOBJICHUIO BOCITUTATEILHOTO KOHTAKTA
MEXKIy TpernojaBaTelieM W OOYyJaroIIMMCS WHBAIAIOM WM JIMIOM C OTPaHHMYECHHBIMU
BO3MOKHOCTSIMHU 3JI0POBBSI.

7. MaTepuajibHO-TEXHUYECKOE o0ecrnevyeHne mo JuCuuIinae (MoayJi)

HanmMenoBanne criennanbHBIX OCHaIEHHOCTh CHENNATbHBIX [TepeueHs JUIIEH3UOHHOTO
MOMEIICHUI MIOMETICHU I IPOTPaMMHOT0 00eceYeHUS

Y4eOHbIe ayAUTOPUH IS Mebenb: yaeOHas MeOeib 1. Microsoft Windows 10
MIPOBE/ICHUS 3aHATUI Kommuekr  crernuanusupoBannoit | 2. Microsoft Office PowerPoint
CEMHHAPCKOI'0 THIIA, PYNIIOBBIX U | MeOeJIn: KOMIBIOTEPHBIC CTOJIBI Professional Plus
WHANBUAYAJIBHBIX KOHCYJIbTAIHI, TexHU4ecKue cpeacTBa 00YUCHUSL: 3. MathCADPrime3.0
TEKYIIEro KOHTPOJIS U 3KpaH, MPOEKTOP, KOMIIbIOTEP 4. Maplel8
MIPOMEKYTOYHOM aTTeCTalluu O6opynoBaHue: KOMIbIOTEpHAs

TEXHHKA C MOJKIIOYECHUEM K

HHPOPMALMOHHO-

KOMMYHHUKaIMOHHOI ceTn

«VIHTEpHET» U TOCTYIIOM B

3JIEKTPOHHYIO HH(POPMAIIOHHO-

00pa3oBaTeIbHYIO CPEny

00pa3oBaTeIbHON OpraHu3aluu

Jlns  caMmocToATenbHOW  paboOThl  OOy4aromMXcs MPEAYCMOTPEHBI  MOMEIICHUS,
YKOMITIJICKTOBAHHBIC CHGHH&HHSHPOB&HHOﬁ MC6€HBIO, OCHAIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» U obecriedeHreM AO0CTyIa B AJIEKTPOHHYIO
WH()OPMaAIIMOHHO-00Pa30BATENBHYIO CPE/ly YHUBEPCUTETA.

HanmeHoBaHue nomemeHui ajis OcCHaIeHHOCTh TOMEIIEHUH 115 IlepeueHb TULIEH3UOHHOTO
CaMOCTOSATENIEHON PabOTHI CaMOCTOSTENIFHON paboTHI MIPOTPaMMHOTO 00eCTIeueHHUs
oOyJaromuxcs o0yJaronuxcs
ITomernenue sl CaMOCTOSITEIbHOM | Mebenb: yueoHas meOeb 1. Microsoft Windows 10
paboThl 0O0yuaromuxcs (untanbHbiil | Komiuiekr — cnenmanusupoBanHoi | 2. Microsoft Office PowerPoint
3an Hay4yHoit OnOImoTeKu) MeOemH: KOMITBIOTEPHBIE CTOJBI Professional Plus

O6opynoBanue: komnbioTepHas | 3. MathCADPrime3.0
TeXHWKa C TMOAKIoYeHHeM K | 4. Maplel8
HHPOPMALMOHHO-
KOMMYHUKaIIMOHHOH cetn
«VlHTEpHET» W JOCTymOM B
ANEKTPOHHYI0  HH(OPMAIIMOHHO-
00pa3oBaTeNbHYIO cpeny
o0Opa3oBaTenpHOH  OpraHM3aluHy,
BeO-KaMepbl, KOMMYHHKAI[IOHHO®
obopyznoBaHue, oOecTeunBaroIIee
JOCTYm K  CETH  HHTEPHET
(mpoBoaHOE COEUHEHHE "
OecripoBOHOE  COEIMHEHHE MO
texHonoruu Wi-Fi)
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ITomenienune st caMOCTOSATEILHOM
paboter obOydaromuxcst (aym.301H,
309H, 316H, 320H)

Mebenb: yaeOHas MeOeib
KommiekT  cnenuanu3upoBaHHOM
MeOeIn: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAst
TEXHHUKa C TOAKIIOYEHHEM K
nHpopManmoHHO-
KOMMYHHMKAIIUOHHOM
«lHTepHETY» W IIOCTYyIIOM B
AIIEKTPOHHYI0  HH(OPMAIFOHHO-
00pa3oBaTeNBHYIO cpeny
oOpa3oBaTenpHOH  OpraHH3aluH,
BeO-KaMephl, KOMMYHHUKAIIHOHHOE
obopynoBanue, oOecreunBaromnice
JOCTYm K  CETH  HHTEpHeT
(mpoBoaHOE COEMHEHUE u
OecrpoBOHOE  COCTUHEHHE MO
texronorun Wi-Fi)

CETH

1. Microsoft Windows 10

2. Microsoft Office PowerPoint
Professional Plus

3. MathCADPrime3.0

4. Maplel8
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