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1 Hesn n 3axa4M M3y4YeHUs JUCHHUILIMHBI (MOIYJIsST)

1.1 Ilean ocBOeHUSI TUCHUILIMHBI

OcBoeHHEe OCHOBHBIX BO3MOXXHOCTEH  YHHMBEpPCAJIbHBIX COBPEMEHHBIX I1aKETOB
KommbioTepHoit Marematukun MathCad u Maple, mmpoko npumeHsromuxcs s 00paboTKu
pe3yJNbTaTOB MaTeMAaTHUYECKUX U (PU3MYECKHX SKCIEPUMEHTOB M JJS MOJEIUPOBAHUS
pa3sHOOOpa3HBIX MPOLECCOB; YIIyOJIEHHOE H3Y4YeHHE M OCBOCHHE CTYJCHTAMH YHCJICHHBIX
METOJIOB peUIeHHs] 3aJay, NPUOOpETeHHEe U COBEPIICHCTBOBAHME MPAKTUYECKUX HABBIKOB
pabotel B cpene MathCad u Maple; ocBoeHHe M UCIOJIb30BaHUE TpadUUECKUX BO3MOXKHOCTEH
3TUX CHCTEM IPH MOJICIMPOBAHUM MPOIECCOB; MOIYUYEHUE OMBITA MCCIIEOBATEIBCKON paboThI;
O3HAKOMJICHHE C METOJAaMM OpraHu3aluy, IUJIaHUPOBAaHUS M 0O0pabOTKH pe3yabTaToOB
HKCTIEPUMEHTOB.

1.2 3agaun AMCHUILIMHEI

HayuuTthb cTyJE€HTOB BBINOJIHATH CIIOKHBIE anredOpanyeckue npeodpa3oBaHus, BEIUUCIIATh
Ipezensl, CYMMbl, IIPOU3BEIECHUS, MPOU3BOJHBIE U MHTErpajbl, ONEPUPOBATh C MaTpULlAMHU U
BEKTOpaMH, peIIaTh HEIMHEHHBIE YpaBHEHHS W CHUCTEMbl ypPaBHEHHH C IOMOIIBIO
maremaTnueckux makeroB MathCad w Maple. HayunTp ¢ TIOMOIIBIO 3THX TIAaKETOB
MOJIEJIUPOBATh MPOLIECCHl U CUCTEMBI, IPEICTABIATh B rpaduyeckoit hopme pa3iuyHble TaHHbIE
U pe3yJbTaThl peIICHU 3a/1a4.

Ilocne mpoxokaeHUs Kypca CTYIAEHT JIOJDKEH YMETh CaMOCTOSATENbHO HCIOJIb30BaTh
U3JI0KEHHBIE B KypCe CPE/ICTBA IMAKETOB MPH PEILIEHNH KOHKPETHBIX 33/1a4 y4eOHOIo U Hay4YHOIo
YPOBHSI CIIOKHOCTH.

1.3 MecTo aucuuminHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

HucuuiuinHa «MaTteMaTHuecKue MakeTbl U MX INPUMEHEHHE B €CTECTBEHHBIX HayKax»
OTHOCHUTCSI K 4YacTH, (popMuUpyeMOW ydacTHHMKaMU OOpa3oBaTeNIbHBIX OTHOIIeHUM, bioka 1
"Mucuumnuael (Moxynu)" ydueOHOro miaHa. B coorBercTBuu ¢ paboduM y4eOHBIM ILTAHOM
JUCLUIUIMHA M3y4yaeTcsi Ha 3 Kypce 1o o4Hod ¢opMme oOydenus. Buja npomexyrouHoit
aTTeCTalluu: 3a4erT.

Jlj1 0CBOEHHUS MaTepHalloB Kypca TpeOyeTcs MOAr0TOBKA 10 CIEAYIOIIUM JTUCIUIUINHAM!
"Marematnueckuii ananus", "Anrebpa", "Anamutuueckas reomerpusa”, “"KommuexcHbiit
ananus", "ludpdepeHunanbHble ypaBHEHUS "

C nmnomompto makeroB MathCad u Maple »ddexTtuBHO pemaroTcs 3aaa4yu
MaTeMaTUYeCKOTr0 aHalu3a, JIMHEHHOW anreOpbl M aHAIMTUYECKOM TeOMETpUH, KIAaCCHUECKOM
MEXaHUKH, MaTeMaTH4ecKol ¢u3uku, (U3MKH, TEOpUM BEPOATHOCTEH U MaTeMaTH4ecKOon
CTaTHCTHUKH, TEH30pHOI0 aHalIN3a, AUCKPETHOM MaTeMaTWKH, TEOPUH TPy, KpunTorpapuu u
T.1., TO3TOMY €CTECTBEHHO paccMaTpuBaThb 3TH NaKeThl KaK KOMIIBIOTEPHYIO MOJACPKKY
JT000r0 Kypca M0 €CTeCTBEHHOHAYYHbBIM JIUCLHUIIIIMHAM.

1.4 IlepevyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUs] MO AMCUHUILIMHE (MOAYJIIO),
COOTHECCHHBIX C INIAHUPYEMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI

N3yuenne nanHOW y4ueOHOW AWCHUIUIMHBI HAMpaBlIeHO Ha (QOpMUpPOBAHUE VY
00yYaromuXcsl CIeYIONMX KOMITETEHIIUHI:

Pesynprarer 06ydeHus 1Mo

KOII 1 HAUMCHOBAHUEC UHIAUKATOPA JOCTHKCHUA KOMIICTCHIIUN
JAUCHUIIIINHE

IIK-4 Cnoco0en pa3padarbsiBaTh NIPOrpaMMHoOe o0ecledeHne JUIsl pelieHns1 NPUKJIAJAHBIX 3a1a4 B chepe
NnpoeccCHOHAIbLHOM 1eATeJbHOCTH

WIIK-4.1 Vmeer HaBBIKM HCIIOJIB30BAHUS COBPEMEHHBIX S3BIKOB |3HAET KOHLETILUH U MTPUHIIMIIBI
MPOrpaMMHUPOBAHUS ISl pa3pabOTKU IIPOrpaMMHOT0 o0ecTieueH s ucronbp3oBanus MarnakeroB MathCad u
Maple; GpyHKIHOHAT MATEMATHYECKUX
nakeroB MathCad u Maple

YMeeT ucronb30BaTh (HyHKIIMOHAT
MaTeMmatndeckux naketoB MathCad u




Pesynerarer 00ydeHus mo

KOII 1 HAUMCHOBAHUEC WHIAUKATOPA JOCTHKCHUA KOMIICTCHIINN
JUCITUTIIIHHE

Maple st perienns pUKIIaIHBIX 33144
B cepe npodeccuoHaIbHOU
JICSITEIIBHOCTH

BrnayieeT HaBbIKAMH UCTIOJIE30BAHUS
MmatmaketoB MathCad u Maple ms
pa3paboTKH MPOrPaMMHOTO
obecrieueHus

NIIK-4.4 OpueHTHpyeTcsS B COBPEMEHHBIX allTOPUTMaxX KOMIBIOTEPHOH |3HaeT pyHKIHNOHAT MAaTEeMaTHIECKUX
MaTeMaTHKH U UMEET MPAaKTHYECKUH OMBIT pa3paboTku mporpammubix |makeToB MathCad u Maple; 3naet
MOJyJIell Ha OCHOBE MaTeMaTHYECKUX MOJeei METOZBI ¥ AJITOPUTMBI PEIICHNUS 3a/1a4
KOMIBIOTEPHON MaTeMaTHKU B Cpee
MathCad u Maple

YMeeT rpaMOTHO HCIIOJIb30BaTh
marnaketsl MathCad u Maple npu
peLIeHUH 33124 KOMITBIOTEPHOM
MaTeMaTUKU

Brnaneer HaBbIKaMU aHaNU3a 3a/1a4y;
HaBBIKAMHU BBIOOpA U IIPUMEHEHUSI
KOPPEKTHBIX METOJOB U aJITOPUTMOB
KOMIBIOTEPHON MAaTEMaTHKHU B Cpelie
MathCad u Maple

UIIK-45 CoocobeH  BHeOpATH  pe3yibTaThl  MaTeMaTHYeCKHX |3HaeT cdephbl IPUMEHEHHUs MaTIIaKeTOB
WCCIIeIOBaHUKA W pa3paboTok  mpukimagHoro  mporpammuoro |MathCad u Maple

o0ecredeHUs B COOTBETCTBHH C YCTAHOBJICHHBIMH TPEOOBaHUAMH YMeeT IpoBOAUTE MATEMATHYCCKIE
uccnenoBanus B cpeae MathCad u
Maple u uaTEpIIPETHPOBATH
TIOJIy4SHHBIE PE3YJIbTaThI

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

PesynpraThl 00yueHHs MO TUCHMIUIMHE JOCTUTAIOTCS B paMKaX OCYIIECTBIIEHHs BCeX
BUJIOB KOHTaKTHOM ¥ CaMOCTOSITENIbHOM paboThl OOy4yarolmmxcss B COOTBETCTBUU C
YTBEP)KJICHHBIM YUE€OHBIM IIJIAHOM.

WuaukaTtopel  TOCTMXKEHUS KOMIETEHIMH CUMTAlOTCS C(HOPMUPOBAHHBIMH  MpU
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB O0YUEHHSI.

2. CTpyKTYpa H coiep:KaHHe M CIHIIIHHbI

2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OOmiast TpyHOEMKOCTh TUCLHMILIMHBI cocTaBisieT 2 3ad.ell. (72 yaca), UX pacrpeeseHue
110 BHJIaM paboT Mpe/ICTaBICHO B TaOJIUIIE.

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

CEMeCTp

(gacel)
KonrakTHasi pabora, B TOM 4HcJe: 32,2 32,2
AyIUTOpHBIE 3aHATHS (BCEro): 32 32
3aHSTHUS JIKIIMOHHOTO TUIIA - -
71a00paTOPHBIE 3aHATHS 32 32
WMnas koHTaKTHas padora:
KonTpons camocTosiTensHOH paboTh
(KCP) ) i
IIpomexxyrounas arrecranus (MKP) 0,2 0,2




CamocrosiTebHasi padoTa, B TOM

39,8 39,8
qyucie:

CaMocTOsTeNIbHOE H3YUCHUE PA3/IeIIoB,
CaMOIIOTOTOBKA (TIpopaboTKa U
HOBTOPEHUE JICKINOHHOTO MaTepuaia 1
MaTepHalia yaeOHHKOB M YIeOHBIX 26 26
nmocoOuii, MOATOTOBKA K JIA0OPaTOPHBIM 1
NPAKTHYECKUM 3aHATHAM, KOJUIOKBHyMaM
U T.J.)

[TogroroBka k TeKkyniemMy KOHTPOIIO 13,8 13,8

Kontpoas: - -

IToaroroBka k OK3aMCHY

Oo6mast qac. 72 72
TPYA0EMKOCTH B TOM YHCJIe
KOHTAKTHAsA 32,2 32,2
pabora
3a4. e 2 2

2.2 Coneprxkanue TMCHUNINHbBI
Pacripenenenne BuI0B yaeOHOM paOOThI M UX TPYJOSMKOCTH IO pa3jieiiaM AUCIHILTAHBL.
Pa3zespl (TeMbl) TUCHUIUINHBI, H3ydaeMble B 6 cemectpe (ounas ¢hopma obyuenust)

KonmaecTBo gacoB

A Bueayaut
Ne HaunmenoBanue pasenos (Tem) YAHTOpHAA opHast
Bcero pabota
pabota
JI JI3 113 CPC
1. Marnaker MathCAD 36 - 16 — 20
2. Marmnaker Maple 35,8 — 16 — 19,8
HUTOI'O no pasoenam oucyuniurvl 71,8 — 32 - 39,8
KonTpons camocrosarensHoil pabots! (KCP) -
IIpomexxyrounas arrecranus (MKP) 0,2
OO0mmast TPyAOEeMKOCTb 10 TUCIIATUTHHE 12

[Tpumeuanue: JI — nekuuu, JI3 — nmaGopatopHsle 3aHsaTus, [I3 — npakTuueckue 3aHATHSA /
cemuHapsbl, CPC — camocTosTenbHas paboTa CTyAeHTa

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

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

Ne HaumenoBanue paznena TeMaTHKa 3aHsTHil ®dopma TeKy1ero
(Temer) KOHTPOJIA
1. Marnaker MathCAD [pocreiimue Beraucnenus u onepaunu B MathCAD. MeHto VYcTHBIif onpoc
MathCAD. Pexum cnpaBku
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. Martmnaker MathCAD Pa6ora ¢ marpunamu B MathCAD VYcTHBIi onpoc
5. MeToas! peleHyst CUCTEMBI TUHEHHBIX YPaBHEHUN B VYcTHslii onpoc,
Marnaker MathCAD MathCAD KOHTPOJbHAs
pabora
6. Marnaker MathCAD Beruncnenue cymmsl u mpoussenenust B MathCAD VYcTHBIif onpoc
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HaumenoBanue paznena
(Tembl)

TemaTuka 3aHATHI

®dopma TeKy1ero
KOHTPOJIA

7. Marnaker MathCAD

BbluKnciIEHUE IPENEIOB, HHTETPAJIOB, IPOU3BOIHBIX C
nomompo MathCAD

VYcTHbIl onpoc

8. Marnaker MathCAD

Hccnenosanue ¢pyuxmmii ¢ momomsio MathCAD

VYeTHbIl onpoc,
KOHTpPOJIbHAS
paboTa

9. Marnaker MathCAD

IIporpammuposanue B MathCAD

YcTHbli onpoc

10. Marnaker Maple Kparkas xapakrepuctuka cucteMsl Maple. [Tons30oBatenbeknii| Y CTHBIHN ompoc
unrepgeiic. Cocras cucremsl. CucreMa MoMouu
11. Marmnaker Maple OCHOBHBIE TIOHATHSI BXOJHOT'O SI3bIKa cucteMbl Maple. YcrHbIi onpoc
KomruiekcHele, 11es1ble U pallMoHaIbHBIE YNCTIA.
12. Marmaker Maple Ornepanuy CUMBOJIbHOM MaTeMaTiku B Maple VYerHblii onpoc,
KOHTpOJIbHASI
paboTa
13. Marmaker Maple I'pacuka B cucreme Maple YcTHBI onpoc
14, Marmaker Maple Merto/p! peneHus CUCTeMbl ypaBHeHU B Maple YcTHBIM onpoc
15. Marnaker Maple Pemienue 3a1au MaTeMaTHUECKOTO aHAK3a ¢ MOMOIILI0 Maple|  YerHblii onpoc,
KOHTpOJIbHAsI
paboTa
16. Marnaker Maple [IporpammupoBanue B cucteme Maple YcTHBI onpoc

I[Ipuy  u3yueHun

TUCIUIUIMHBI ~ MOTYT TPUMEHATHCA  JJEKTpOHHOe oOyueHwue,
JIMCTaHIIMOHHBIE 00pa3oBaTebHbIC TeXHOIOTHH B cooTBeTcTBHH ¢ PI'OC BO.

2.3.3 [IpumepHasi TeMaTHKA KypPCOBBIX padoT (IIPOEKTOB)
KypcoBbie paboThl HEe TIPETyCMOTPEHBI Y4EOHBIM IJIAHOM.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHusl AJIsl CAMOCTOATEIbHONH padoThl
00y4YaOIIUXCS 10 JUCHHUILIMHE (MOYJII0)

[Tepedensb yueOHO-METOUIECKOTO 00ECTICUSHHS TUCITUTUINHBI 10

WHIWBUIYabHBIX 3alaHUH,
MTOJITOTOBKA K 3a4eTy

2022 .

2022 r.

Ne Bun CPC BBINOJTHEHHUIO CaMOCTOSATEIEHON PaboTHI
1 H3zyuenune TeopeTnaeckoro |1. Meto Meroauueckre yKa3zaHus JUis TIOATOTOBKH K 3aHSATHSM JIEKIIMOHHOTO
Marepuaia K 1abopaTopHbIM (M CEMUHAPCKOro TUIa. Y TBEPKIeHb! Ha 3acenannu Cosera (akysbrera
3aHATHSM, MaTeMaTHKH U koMmnbioTepHbIX Hayk PI'BOY BO «Ky6I'Y». IIpotoxomn Ne 5
BBITIOJIHEHUE ot 05 mast 2022 r.

2. MeTtoanveckue yKa3aHHsl IO BHITIOJIHEHUIO CAMOCTOSITEIEHON paboTh
oOyuatomuxcsi. YTBep:kAeHb! Ha 3acenanny CoBeTa (aKynbTeTa MaTeMaTHKH
u xoMmbsioTepHBIX Hayk DIBOY BO «Ky0oI'Y». [Ipotokon Ne 5 ot 05 mas

3. Meroaudeckne yKa3aHus 10 UCIIOIb30BaHUIO HHTEPAKTUBHBIX METOJIOB
oOyueHus. YTBepKIeHbI Ha 3acenannu CoBerta aKyabTeTa MaTEMaTHKH U
komnbioTepHbIX Hayk @TBOY BO «Ky6I'V». IIporokon Ne 5T ot 05 mas

VY4eOHO-MeTOIUYECKNE MaTepuasbl ISl CaMOCTOSITENbHON pabOThl 00yYaroIIUXCs W3
YHCIIa MHBAIK/IOB U JIMI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10poBbsi (OB3) mpenocraBnstorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM MX 37I0POBbS U BOCHIPUSATHS HH()OPMAIIIH:

JUist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOU (hopme yBeIMUYEHHBIM HIpU(TOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHNs MM CITyXa:

— B I1e4aTHoM (opme,




— B popMe IEKTPOHHOTO TIOKYMEHTA.

JJIst 7M1 ¢ HApYIICHUSIMHA OTIOPHO-IBUTATEILHOTO arapara:

— B mieyaTHo opme,

— B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTCHTA
oOyJaronuxcs.

3. O0Opa3zoBaTesibHbIe TEXHOJIOTMH, NPHMeHsieMble NPH OCBOCHMHU AUCHHUILINHBI
(Mmomyuis)

B xozme wu3ydeHHs JUCHUIUIMHBI TNPEAYCMOTPEHO HCIIOJIb30BAHHUE  CIEIYIOIIMX
00pa30BaTebHbIX TEXHOJIOTUN: Ta00OPAaTOPHBIE 3aHATHSL, CAMOCTOSITENIbHASI paboTa CTY/IEHTOB.

KoMmeTeHTHOCTHBIA MOAXO0Jl B paMKax MpenojaBaHusi AUCIHUILTUHBI peau3yeTcs B
UCIIOJIb30BaHNY MHTEPAKTUBHBIX TEXHOJIOTHIA B COUETAaHUH C BHEAYIUTOPHOM pabOTOM.

NudopmanionHble  TEXHOJIOTUH, MPUMEHSEMble TIPU  HW3YYEHUU JAUCLUILIIMHBL:
UCIIONIb30BaHWE  WMH(MOPMALMOHHBIX  PECYpCcOB,  JOCTYMHBIX B HH(DOpPMAIMOHHO-
TEJIeKOMMYHUKAIIMOHHOU ceTH MIHTepHeT.

AJanTuBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH, MPUMEHIEMBIC IPU U3YUYECHUH JTUCIUIUIAHBI
— JUIsl ULl C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3J0POBbsI MIPEIyCMOTPEHA OpraHu3alus
KOHCYJIBTAIIMH C HCTIOJIb30BaHUEM HJICKTPOHHOMN MOYTHI.

4. OueHo4YHbIe CPeACTBA JJIsl TEKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHOM
aTTecTaluu

OneHouyHble CpeACTBa IpEIHA3HAYEHbl JJIsi KOHTPOJS U OLEHKU OOpa3oBaTEIbHBIX

JOCTIDKEHUH — oOyuarormmxcs, OCBOMBIIMX  HporpaMMmy  y4eOHOM  JMCLMIIJIMHBI
«MareMaTH4€eCKHe MaKeThl U UX IPUMEHEHUE B €CTECTBEHHBIX HAYKax)».

O1eHOUHBIE CPEJCTBA BKJIIOYAET KOHTPOJIbHBIE MaTepHalbl Ul MIPOBEACHUS TeKyIIero
KOHTPOJIS B dopme BOIIPOCOB JUISL YCTHOTO orpoca, 3aJaHul Ui
CaMOCTOSITENIbHBIX/KOHTPOJIbHBIX Pa0OT U MPOMEKYTOYHON aTTecTanuu B GopMe BOIPOCOB K
3auery.

CprKTypa OILICHOYHBIX CPECACTB NJIA TeKVlIIeﬁ H l'[pOMC)KyTO‘IHOﬁ aTTeCTallun

Kox n HanMmeHnoBaHue HanmeHoBaHuE OIIEHOUHOTO CPEJCTBA

Ne Pe3ynpratsl 06ydeHust
WHIUKATOpA . IIpomexxyTouHas
n/n (B cooTBercTBHH C 1. 1.4) Texymuii KOHTPOJIb
(B cooTBeTcTBHH C 1. 1.4) aTTecTanus
NIIK-4.1 NmeeT HaBbIKU | 3HAET KOHIICTIIIUU U Bomnpoc st yctHoro onpoca 1o | Bonpoc Ha 3auere
UCIIONIb30BaHUS NPUHLMUIIBL UCTIONIB30BaHKs | paznenaM «Marnaker 1-10
COBPEMCHHBIX I3bIKOB | MaTmaketoB MathCad u MathCAD» u «Marnaker
nporpammupoBanus s | Maple; dyaknnosamn Maple»
pa3paboTku MaTeMaTHIECKUX MTAKETOB
MIPOTPaMMHOTO MathCad u Maple
obecrieyeHUs YMeer ucronb30BaTh
(GhyHKIHOHAT
1 MaTeMaTUYECKUX MAKETOB
MathCad u Maple mis
peLIeHus! TPUKIIAIHBIX 3324
B chepe npodeccruoHanbHOK
JIeATeIbHOCTH
Braneer HaBbikamu
HCIIOJIb30BaHHS MAaTIAKETOB
MathCad u Maple mist
pa3paboTKu POTPaMMHOTO
obecrieyeHus




KO)_I 1 HAMMCHOBAHUC

HaumenoBanue OLICHOYHOI'0 CPEACTBA

Ne Pe3ynbrarel 00y4eHus
MHJIKaTopa . [IpomexyTouHas
n/m (B cooTBeTcTBHH C 1. 1.4) Tekymuii KOHTPOJIb
(B cooTBeTcTBUH C 1. 1.4) aTTecTaIus
UIIK-4.4 Opuentupyetcs |3HaeT GyHKINOHAT Bomnpoc mist yerHoro ompoca 1o | Borpoc Ha 3adere
B COBPEMEHHBIX MaTeMaTHYeCKuX MakeToB  |paszzpeny «Marmaker MathCAD»| 1-10
aITopUTMax MathCad u Maple; 3raet 5-9, 12, 14, 15, 19, 20
KOMITBIOTEPHOU METO/BI ¥ AITOPUTMBI Bomnpoc st yctHOTO 0Ompoca
MaTEeMaTUK{ U IMEET | PEIICHHMs 3a/1ad 10 pasaery «MaTmnakeT
MIPAKTUIECKUN OITBIT KOMIBIOTepHOI MaTematuku | Maple» 6, 8-12, 14-23
pa3paboTku B cpene MathCad u Maple
MPOTPaMMHBIX MOJyJIell | YMeeT rpaMOoTHO
2 Ha OCHOBE UCIIONIb30BaTh MATIIAKEThI
MaTeMaTHYECKUX MathCad u Maple npu
Mozenei pelIeHHuH 3a1a4
KOMITBIOTEPHOH MaTeMaTHKH
Brnaneer HaBbIKaMu aHaIH3a
3a[a4M; HaBBIKAMHU BBIOOpA 1
TIPUMEHEHHST KOPPEKTHBIX
METOJIOB U alTOPUTMOB
KOMITBIOTEPHON MaTeMaTHKH
B cpene MathCad u Maple
HIIK-4.5 Cniocoben 3Haet cepsl npuMeHenus | Bompoc mis yeTHOro onpoca Bomnpoc Ha 3auete
BHEIPATH pe3ynbTaTthl  |MarmakeroB MathCad n no pasznenam «MarmakeT 1-10
MaTeMaTHYeCKUX Maple MathCAD» u «Marnaker
HCCIIEI0BaHUN U YMeer IpoBOAUTh Maple»
pa3paboTOK MPUKIAAHOTO |MaTeMaTHYeCKHe
MIPOrpaMMHOTO HCCIIEIOBAaHUS B Cpele
3 obecricucHHA B MathCad u Maple u
COOTBETCTBHH C HHTEPIIPETHPOBATh

YCTaHOBJICHHBIMH
TpeOOBaHUIMH

MIOJTyYEeHHBIE PEe3YJIbTAThI
Brageer HaBbIKAMU
00pabOTKH pe3yIbTaTOB
MaTeMaTHICCKUX
UCCJeJ0BaHui B cpejie
MathCad u Maple

TunoBble KOHTPOJIbLHBIE 32IaHUA HJIU UHbIE MATEPHAJIBI, HEOOXOAUMBIE /ISl OLIEHKHU

3HAHMH, yMeHH i, HABBIKOB U (/M) ONBITA JeATEJIbHOCTH, XaPAKTEPU3YIOLIUX 3TANbI
(¢opMupOBaHNS KOMIIETEHIIMH B Mpolecce 0CBOEHHs 00pa30BaTeIbHON MPOrpaMMblI
Ilpumepnulii nepeuens 60npocoe 0na ycmuozo onpoca no pazoeny «Mamnakem

MathCAD»y»

1. Omwmmmre ocHOBHBIE MieMeHTH okHa MathCAD.
2. Kak BcTaBUTH TEKCTOBYIO 00J1acTh B fokymeHT MathCAD?
3. Kaxk usmenuts opMart pe3ynbTara s Bcero JokyMeHTa? A sl OTAEIbHOTO

BBIpAXKCHUS?

4. Kakwue cucremuble nepemeHHble Bam u3BectHb1? Kak y3HaTh ux 3Hauenue? Kak
VU3MEHUTh UX 3HAYECHUE?

ONo O

3aJaHHON QyHKIUHN?
9. Moxer mu MathCAD HaxoauTh B aHATUTHYECKOM BHUJE CYMMBI U TIPOM3BEACHU?
10. B yem otamume komauasl simplify oT expand?
11. Yro nenaer xomanna factor?
12. Kakwue Bunsl ¢pyukimii B MathCAD Bawm u3BecTHbI?

8

Kakne ciMBOIBHEIE onepanr MOKHO BBITIOJIHATH C IOMOINBKO KOMAaH{ MCHIO?

Kaxkas cuMBoOIbHAS orcpanys MO3BOJIACT YIIPOIaTb MATEMATUICCKUC BI)Ipa)KeHI/ISI?
Kak HaxoadaTCsa CUMBOJIbHBIC 3HAYCHUA HpOH3BO,Z[HOI>'I?
Kax OCYIICCTBIIAKOTCA CUMBOJIBHBIC BEIYHUCICHUA HHTETPAJIOB JJIA aHAIUTUYCCKN




13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.

Kaxk BcraBuTh BCTpoeHHYI0 pyHKIHMIO B TokymeHT MathCAD?

Kak Haxondarcs pelieHus: HeMMHENHbBIX YpaBHEHUN?

Kakwue criocoOsl ocTpoeHus rpadukoB cymecTBytoT B cucteme MathCAD?
Kak ctpoutcs rpaduk napameTpudecku 3a1aHHON QyHKInu?

Kak mpousBectu popmaTHpoBaHUE TOCTPOSHHOTO rpaduka GyHKIHH?

Kak u3MeHUTH LIBET, TOJIIUHY U TUII JIMHUU Tpaduka?

Onummre o0uIyro cxemy uccienopanus pynkuun B MathCAD.

Kak pemaercs 8 MathCAD cuctema TMHEHHBIX ypaBHCHHMIA, IIPEICTABICHHAS B
MaTpuuHoM Bujie? Kakue meTopl pemeHuii Bel 3Haere?

Kaxkue oneparopsl nporpammupoBanus ectb B MathCAD?

Kaxk 3amaéres ycnouslii onepatop B MathCAD?

Kak ctpositcs oneparopsi 1ukia B MathCAD?

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

el A

~

10.

11.

12.

13.
14.
15.
16.

17.

18.

19.
20.
21.
22.
23.

Onumure OCHOBHBIE AJIEMEHTHI OKHa Maple.

Onwummre BUABI IPEICTABICHUS pallMOHAIBHOTO YKcia B Maple.

Kak nony4uuts npubinxeHHOe 3HaYeHHE PalliOHATBHOTO YKcia?

Kakumu pa3penutenbHbBIMA 3HAKAMU 3aKaHUMBAIOTCS KOMaHAbl B Maple u yem oHH
oTiInyarTca?

OObscHMTEe Ha3Ha4YeHHWE KomaHJ factor, expand, normal, simplify,
combine, convert.

Onwummre coco6s! 3aaanus pynkuuii B Maple.

Jyis gero npeaHa3HavyeHa KoMaHaa eval £?

C noMompl0 KakuX KOMaHJ MOKHO HaWTH BEIIECTBEHHYID W MHHMYIO YacTu
KOMIUIEKCHOTO BBIPQKEHMSI, a TAaKXKE €ro MOJyJb M apryMeHT, U KOMILJIEKCHO
comnpsikeHHoe emy yrciio? Kakyro posib BEIIOTHSET KoMaHaa evalc?

Kakue nomonHuTENnbHBIE KOMaHABI CIEAYeT BBECTH IJS TOrO, YTOOBI IOJTYYHTH
TOYHOE PELICHUE YPABHEHNUs, BCE PELICHUs YPaBHEHHUS?

B kakom Buze Bblnaercs peuieHue HepaBeHcTBa? Kak OTIIMUMTBL B CTPOKE BBIBOAA
3aKPBITBIA UHTEPBAI OT OTKPBITOTO?

C nmomolIpl0 KakKuX KOMaHJ| CTPOSITCS rpa@UKy Ha IUIOCKOCTH U B MPOCTpaHCTBE?
Kakue apryMeHTbI UMEIOT 3TH KOMaHIbI?

C mnomouipl0 KakoM KOMaHIbl MOXHO IOCTPOUTh TpauK HESIBHON QyHKuuu?
Onummre ee napameTpsl.

Jlyis gero npeaHa3HavyeHa komanaa display?

C nmomouIbio Kakoi KOMaH bl BRIYUCIAIOTCS npeaensl? Kakue y Hee mapameTpbi?
Kakue xoMaH bl TO3BOJISIFOT HAMTH TPOU3BOIHYIO (pyHKIIMN?

Kakas mocimenoBaTenbHOCTh KOMAaH HEOO0XOoauMa Ui HAXOXKIASCHHS max w Mmin
(GYHKINY ¢ yKa3aHHeM uX KoopauHar (X, Y)?

OnumuTe OONIYI0 CXeMy HCCIeIOBaHHUS (PYHKIIMH W TOCTpOEHHE ee Tpaduka B
Maple.

Kakune koMaHABl HCHONB3YIOTCS IS HAXOXKICHHUS OMNpENeNUTeNs, MHHOpa,
anreOpanvyecKoro J0MOJIHEHUs, cae/la MaTpULbI?

Kakumu cmocobamu Beraucisiercss oopatHas marpuiia B Maple?

Kaxkas koman/a no3BosisieT pearb MaTpUyHbIe YpaBHEHHUS?

Kax 3amaércs ycnoBHbIl oneparop B Maple?

Kak ctpositcs oneparops! nukia B Maple?

Kax 3amarotcst mpoueypsl B Maple?



3adauu 013 camocmoamenbHvIX U KOHMPOIbHbIX padom no pazdeny «Mamnaxem
MathCAD»

3 2x-1 2

1. YopocTuTh BbIpakeHHe + —-—.
2x2+2x  x* -1 X
1

2. Toctpouts rpaduk pynxmun f (X) = 2 %1
3. Pemnts ypasuenne 1095 (X —1)2 =log5(9 - X2) -1.
4. PemuTh cucTeMy ypaBHEHHM

X% + xy =6,

y2 +xy=3.
5. Haiitu 006patHyt0 MaTpuity ajis
2 3 4
A=|5 6 7
8 9 0
6. Haiitu pemieHue cucteMbl ypaBHEHUN
X+2y+3z2=7
X—-3y+2z=5
X+y+z=3
a) meronoM Kpamepa;
0) metonom ["aycca;
B) MAaTPUYHBIM METOJIOM.
X" — X
7. Beruncrs lIM—————.
xeﬂnx X+1

dx.

8. Beruuciaurs I 5
COS™ X

00 n-1
9. Beruncnuts z&
=1 2n—1

X
10. Haittu npoussoanyio ¢pynkuun (X)) = —

11. Uccnenosats gynxuuto T (X) =3/ XZ(X +3).

3aoauu 0na camocmoamenbHvlX U KOHMPOAbHLIX padom no pazoeny «Mamnaxem
Maple»

1. Pa3iouTh Ha MHOYKHUTEIHM MOJMHOM | = X2 —4x% +5x—2.
2. YnpocTuTh Bhipaxkenue SiNn 23x —sin? 2x — sin 5xsin x.

_ iz/6 .
3. Jlano KoMIUIeKCcHOe umciao Z = |2e . HaliTm ero BemeCTBEHHYI0 U MHHMBIE
4yacTH, alnredpandeckyro Gopmy, MOJyJb U apTyMEHT.

10



X2 —y2=1
4. HaiiTu Bce peleHus CHCTeMbl ypaBHEHHU I ) ’
X + Xy =2.
5. HaiiTH BCe PelIeHHS TPHroHOMETPHIECKOTO ypaBHerHs SiNT X — Cos* X =1/2.

6. Haiiti uncrennoe pemenne ypasuenns € = 2(1— X)2 :

7. PemnuTh HEPaBEHCTBO 2 In>x—Inx<1.
8. HapucoBaTh mNapaMeTpHUECKM 3aJ@HHYI0 IIOBEPXHOCTH (mMcT  Mebuyca):

x=(5+ucos(%ncosv, y:(5+ucos(%Dsinv, z:usinej, ve[0,2r],

uel[-11].

X
[ x? —2x+1
9. Beruucnure npeaen lim| —————

x>o| X2 —4X + 2

85
10. Haiitu —z (Inx).
OX
x%(x -1
11. IIpoBectu nosHOE Hccae0BaHue GyHKIUN Y = ————.
X+1
(x3 — 6)dx
12. BpluucnuTh HEONpEAeIEHHbIH HHTErpal I 4 > .
X" +6X° +8
. _y2
. 02 sin(3x)e
13. YncneHHo HATH UHTErpal I — dx
01 X
1 2 -3
14. Pemmrts MatpuuHoe ypasHemue: AX = B, rme A=|3 2 -—-4],
2 -1 0
1 -3 0
B={10 2 7
10

3ayeTHO-3K3aMeHAIIMOHHbIE MAaTepHAJbl I TPOMEXKYTOYHON  aTTecTaluu

(3x3ameH/3a4eT)
Bonpocwt onsa noozomosku k 3auemy

1. Kak Berauciauth npeaes GyHKIUE B TOYKE ¢ IPUMEHEHHEM MaTeMaTHIeCKOro nakera?

2. Kak BBIYHMCIHTH OOPATHYIO MATPUILY C MCIIOJIb30BAaHUEM MAaTEMaTHYECKOrO aKeTa?

3. Kakue BctpoenHble B Mathcad QyHKIMM HCTONB3YIOTCS TPU PELIEHUU CUCTEMBI
ypaBHeHui metogoMm ["aycca?

4. Moxer i Mathcad BBIBOAMTE HE TOJIBKO OTBET, HO U pelleHue?

5. Kak cuutath cymmy psiaa B Mathcad?

6. Tano ypasHeHue siumnca B oouieM Bue. Kak Haiitn 00beM Tea 00pa3oBaHHOTO BpalleHHEM
srumnca Bokpyr ocu OY?

7. MOXHO JId B MATEMATHYECKOM AKETE BHIYMCIIUTH HEOTIPEAEIEHHBIN HHTErpa?
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http://old.exponenta.ru/educat/forum/consult/mathcad.asp#1
http://old.exponenta.ru/educat/forum/consult/mathcad.asp#4
http://old.exponenta.ru/educat/forum/consult/mathcad.asp#6
http://old.exponenta.ru/educat/forum/consult/mathcad.asp#7
http://old.exponenta.ru/educat/forum/consult/mathcad.asp#8
http://old.exponenta.ru/educat/forum/consult/mathcad.asp#8
http://old.exponenta.ru/educat/forum/consult/mathcad.asp#9

8. Kaxk BeimosnHuTh cuMBOJIbHOE nuddepentupoBanne B cpeae Mathcad/Maple?

9. Kakne xoMaHIpI HCTIONB3YIOTCS B Maple mist moctpoeHus rpaikoB Ha TUIOCKOCTH U B
IPOCTpaHCcTBE?

10. OOpsacHuTe Ha3HaueHHe KoMaHa factor, expand, normal, simplify,
combine, convert B Maple.

Kpurepun oueHuBanus pe3yJbTaToB 00yUYeHUs
Kpumepuu oyenusanus no 3auemy:
«3aYTCHO»: CTYJICHT BJIaJieeT 3HAHUSAMH I10 MCIIOJIb30BaHUI0 MarnakeroB MathCad u Maple npu
pemieHny 3aaad  MpodecCHOHABHON JesSTeNbHOCTH, 3HACT (YHKIMOHAT MaTEeMaTHYECKHX
naketoB MathCad u Maple, ymeer pemarp 3amaun B cpeae MathCad u Maple, momyckaer
HE3HAYUTEIbHBIE OLINOKH;

«HE 3a4TEHO»: MaTepHuaj HE YCBOEH WJIM YCBOEH YAaCTHUYHO, CTYJIEHT 3aTPYAHSIETCS IPUMEHSAThH
marnakersl MathCad u Maple npu pemenun 3anad npodeccuoHaNIbHOM 1eATeIbHOCTH, UMEET
JIOBOJIHO OTPaHUYEHHBIM 00beM 3HAHUN IPOrPaMMHOI0 MaTepHaia.

OneHouHBIE CpencTBA Ui HMHBAJIMIOB W JIMII C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH
3JI0POBBSI BEIOUPAIOTCS C YYETOM WX MHIUBHYaIbHBIX CUXO()U3NUECKIX 0COOCHHOCTEH.

— IpH HEOOXOAMMOCTH WHBAJIMAAM M JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
37I0POBBSI ITPEOCTABISIETCS JONOJIHUTEIBHOE BPEMS U OJATOTOBKH OTBETA Ha 3a4ere;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3YJIbTATOB OOYUYEHUS WHBAINIOB H JIHI C
OTpaHMYCHHBIMU BO3MOYKHOCTSIMHU 3I0POBbS IIPEAYCMaTPUBACTCS MCIOJIb30BAHHE TEXHHYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMUA 0COOCHHOCTSIMH;

— TIpH HEOOXOIUMOCTH ISl O0YHYAIOIIUXCSl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3/10POBbSI
U WHBAJIWIOB TPOIEAypa OICHUBAHUS pE3YJIbTaTOB OOYUYEHHsS 10 JUCHUIUIMHE MOXKET
IPOBOIUTHCS B HECKOJIBKO 3TATIOB.

[Iporierypa orneHMBaHUsI Pe3yIbTAaTOB OOYYCHHS WHBAIUAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 0 JUCHUIUIMHE (MOJIYJI0) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTHPOBAHHBIX K OTPAHWYCHUSM HUX 3/I0POBBS M BOCHPUATHS
UHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HapyIIeHUsIMU CITyXa:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TIepeyeHb MOXeT OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTA
o0ydJaronuxcs.

5. IlepeyeHb y4eOHOM JIUTEPATYPbl, HHGOPMALMOHHBIX PECYPCOB M TEXHOJIOT Uil

5.1. YueOnas 1uteparypa

1. bynun M.A. Maple nns cryaentoB ¢pusukos: yued. nocobue: B 2 u / M.A. bynun. —
PoctoB Ha Jlony: M3a-Bo FODY, 2015. — Y. 1. — 231 c. — ISBN 978-5-9275-1893-7.
— URL.: http://biblioclub.ru/index.php?page=book&id=461826

2. Bocko6oitaukoB FO.E. OcHOBBI BBIUMCIEHHII M TNPOrpaMMHpOBAHUS B MaKeTe
MathCAD PRIME: yue6Hoe mocodue / FO. E. BockoboitankoB, A. @. 3am1opoxHbIil. — 2-€ u3.,
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http://biblioclub.ru/index.php?page=book&id=461826

crep. — Cankr-IlerepOypr: Jlanp, 2021. — 224 c. — ISBN 978-5-8114-2052-0. — Tekcr :
AJICKTPOHHBIN // Jlanb : AIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/169249.

3. 'ymepoB A.M. ITaker Mathcad: Teopust u mpaktuka / A.M. I'ymepos, B.A. XonoaHoB;
AH Pecniyonuku Tarapctan, Ka3zaHckuil HallmOHaIBHBIA HCCIIEI0BATEIBCKUN TEXHOIOTHUECKUAN
yauBepcuteT. — Kazanb: M3natensctBo «®on» AH PT, 2013. — Y. 1. — 112 ¢. — ISBN 978-
5-7882-1485-6. — URL: http://biblioclub.ru/index.php?page=book&id=258795.

4, Tloxapckas ['"MUI. MATHCAD 14: OcHOBHBIE CEpBHCHI M TEXHOJOTUU /
I''W. loxapckas, .M. HazapoB. — 2-e wu3zn., ucrnp. — M.: Hanumonaneneiii OTKpBITHINA
Yuusepcurer «MHTYUT», 2016. — 139 c.
— URL: http://biblioclub.ru/index.php?page=book&id=429120

5. MyrammumoBa C.P. TlpakTuueckue 3aHATHS 10 MaTEeMaTHYECKOMY aHaIM3y C
ucnonb3oBanueM MathCad: yuebnoe nmocobue / C.P. MyrammumoBa. — M.; bepaun: upext-
Menua, 2014. — 33 ¢. — ISBN 978-5-4475-2521-7.
— URL.: http://biblioclub.ru/index.php?page=book&id=258789

5.2. llepuoauyeckasi JuTEpaTYpa
Dnekrponnas oudmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBPeMeHHbIe Npo(eccCHOHATBHBIE 0a3bl
JAHHBIX ¥ HHPOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

J1eKTPOHHO-0u0M0TeuHbIe cucTeMbl (IBC):

1. OBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

2. OBC «JIAHb» https://e.lanbook.com

6. Meroaguyeckue ykazaHHsl JJisi OOYYAalOIIMXCS 10 OCBOCHHMIO JAUCHHUILINHBI
(MmonxyJis)

[To xypcy mpeaycMoTpeHO NpoBe/ieHne 1a00paTOPHBIX 3aHATUN, HA KOTOPBIX CTYIEHTHI
OBJIa/IEBAIOT HABBIKAMHU PAOOTHI C Pa3IMYHBIMU MaTEMATHYECKUMU MTaKeTaMU.

BaxkneiimumM sTanoM u3ydeHus Kypca SBISETCSl caMocTosiTelnbHast pabora. Tekymas u
orepekarolias caMmocTosiTeNnbHas pa0oTa CTyJeHTa, HalpaBleHHas Ha yriayOieHue u
3aKperyieHue 3HAHWW CTY[EHTa, pPa3BUTHE MPAKTUYECKHMX YMEHHUH, OCYIIECTBIAETCS MHpHU
npopabOTKe COOTBETCTBYIOLIEH JUTEpaTypbl, H3YYEHHH TEOPETHYECKOro Marepuana K
71a00paTOPHBIM 3aHIATHUAM, B TOM YHCJIE U3 3JIEKTPOHHBIX HCTOYHUKOB MHPOPMAIIUH, TOATOTOBKE
K TEKYILIEMY 1 UTOTOBOMY KOHTPOJISIM.

JUisa ynydmieHus kadecTBa UM I(P(PEKTUBHOCTH CaMOCTOSITENbHOM pabOThl CTYAEHTOB
npejularaeTcsi Coucok ydyeOHoW mnuteparypbl. Ilpu camocrositenbHON paboTe CTYHEHTY
HEOOXOJUMO YJeNUTh 0co00€ BHHUMaHHE MPAaBWIHLHOMY IIOHMMaHHUIO U TIPaMOTHOMY
yIOTPeOICHUIO TEPMUHOB; COCPEIOTOUNTHCS Ha BBIABICHUM NMPUYUHHO-CIIEICTBEHHBIX CBSI3€H;
ClelyeT MPOSIBIATh MHTEPEC K pa3oOpaHHBIM B y4eOHMKaX MpUMepaM; HaXOAUTb OOBSCHEHUS
MaTEMaTUYECKUX MOHSTUN, METOJIOB MCCIIEJOBAHMS, IPUHIUIIOB IIOCTPOEHUS MaTEMAaTHUECKUX
MOJIETIEH.

TBopueckas npoOIeMHO-OpUEHTUPOBAHHAs caMOCTOsITeIbHas paboTa, HarpaBlieHHas Ha
pa3BUTHE MHTEIJIEKTYaJbHBIX YMEHUH, KOMIUIEKca Mpo(ecCHOHANbHBIX KOMIETEHIIH,
MOBBILIEHNE TBOPUECKOTO NIOTEHIIMANIA CTYIEHTOB 3aKJI04YacTCs B:

— MOHUCKE W aHajlu3€ Hay4yHbIX MNyOJMKalMil 1O KaxaoMy pasleny Kypca, HX
CTPYKTYPUPOBAHUIO U MPEJICTABICHUH MaTepHaa Jjs Ipe3eHTalun Ha pyOexHOM KOHTPOJIE;

— Y4YacTUU B HAy4YHBIX CTY/I€HYECKUX KOH(PEPEHLIUAX, CEMUHAPAX U OJUMITNAIAX.

OneHka pe3yabTaTOB CaMOCTOSITEIbHON pabOThl OpraHu3yeTcs Kak €IMHCTBO JABYX (QopMm:
CaMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI IPENO1aBaTEN.
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http://biblioclub.ru/index.php?page=book&id=258795
http://biblioclub.ru/index.php?page=book&id=429120
http://biblioclub.ru/index.php?page=book&id=258789
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@DopMBI KOHTPOJISI CO CTOPOHBI NIPENOIABATENS BKIFOYAIOT:
— YCTHBIH ONpoc Ha Ja00PaTOPHBIX 3aHATHIX;
— CaMOCTOSTENIbHBIE PAa0OTHI IO PE3yIbTaTaM U3YUYEHHs] HEKOTOPBIX Pa3AesioB Kypca;
— 3ayer.

Jns cpaum 3adera HAIO M3YyYUTh Marepuan pasfenoB 1, 2 tabmuuel B myHKTE 2.2 |
HAY4YMThCSl pellaTh IPAKTHUYECKUE 3aJaHus 10 TeMaM JTHX pa3felioB Ha JabopaTOPHBIX
3aHATHSIX. TeopeTudyeckrue BOIPOCHl K 3a4eTy MPUBEIACHBI B IyHKTE 4. 3aueT BBICTABISAETCS
II0CJI€ YCIIEIIHOTO BBIIIOJIHEHUS CAMOCTOSTENbHBIX paloT.

B ocBoeHuu IuCHUIUIMHBI MHBAJIUAAMU U JULAMH C OFPAHUYEHHBIMH BO3MOXHOCTSIMU
37I0pOBbsi OOJIBIIOE 3HAYCHHE HMEET HMHAMBUAyallbHas yueOHas pabora (KOHCYJbTallUH) —
JIOIOJTHUTEIbHOE PAa3bsICHEHHE y4eOHOT0 MaTepuaa.

WupuBuyanbHble KOHCYJIbTAllMM IO IPEIMETy SBJISAIOTCS BaXXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIWBUAYAIN3ALUU OOYUYEHHUS U YCTAaHOBJICHUIO BOCIUTATEIBHOTO KOHTAKTA
MEXIy IIpernojaBaTesieM M OO0Yy4aloIUMCs WHBAJIMIOM MM JIMIOM C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMH 37I0POBbSI.

7. MaTepI/laﬂbHO-TeXl{I/I'{eCKOC o0ecnedyeHue Mo AMCIHUILTIMHE (MOIlyJ'[lO)

HanmMeHoBaHue crieriaabHBIX OCHaIICHHOCTH CTIEUATBHBIX IlepedyeHp MUIIEH3MOHHOTO
OMEILEHU I OMEILEHU I IIPOTPaMMHOT0 00eCTieyeHHUs

YueOHble ayTUTOPHH IS Meb6enb: yuyeOHast MmeOenb 1. Microsoft Windows 10
MIPOBEACHUS 3aHATUI Kommuiexkt  cneumanusupoBanHoi | 2. Microsoft Office PowerPoint
CEMHHAPCKOTO TUTIA, TPYIIIOBHIX U | MEOEIN: KOMITBIOTEPHBIC CTOJIBI Professional Plus
MHIUBUAYAIbHBIX KOHCYJIbTALIUH, TexHUUecKkue cpeacTpa O0ydeHHS: 3. MathCADPrime3.0
TEKYILIEro KOHTPOJIS U 9KpaH, IPOEKTOP, KOMIIBIOTEP 4. Maplel8
MPOMEXXYTOYHOH aTTecTalun ObopynoBaHne: KOMIIBIOTEPHAS

TEXHHKA C MOJKIIOYECHUEM K

nH(opMannoHHO-

KOMMYHMKALIMOHHOM ceTn

«/IHTEpHET» U NOCTYIIOM B

ANIEKTPOHHYIO HH(POPMAIOHHO-

00pa3oBaTeNbHYIO Cpeay

00pa3oBaTeIbHON OpraHu3auu

JUis  caMocToATENbHOW  paboThl  OOy4aromMxcs MPeAYyCMOTPEHBbI  IOMEIIEHHUS,
YKOMIUIEKTOBAaHHbBIE CHEIMATM3UPOBAHHON MeOeblo, OCHAIllEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXKHOCTBIO TOAKIIIOUEHHS K ceTn «VHTepHeT» M obOecrnedeHueM JI0CTyna B AJIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

HaunMeHnoBaHue moMeEIeHUH st OCHAIIEHHOCTh TOMEIIEHHHN TSt [MepeueHs JUIIEH3UOHHOTO
CaMOCTOSITENILHOM PaboThI CaMOCTOSTENHHOM PabOTHI MPOrPaMMHOT0 00eCeYeHUsI
oOygarommuxcs oOyJaromuxcs
[Momemienne ans camoctosTenbHON | Mebens: yueOHas MeOemb 1. Microsoft Windows 10
pabothl oOywaromuxcs (untanbHbIl | KoMrutekr — cnemmanmsupoBanHOU | 2. Microsoft Office PowerPoint
3an Hay4yHoit OnOImoTeKu) MeOesH: KOMITBIOTEPHBIC CTOJIBI Professional Plus

O6opynoBaHue: xoMmmbtotepHas | 3. MathCADPrime3.0
TeXHWKa ¢ TmojakmoueHueM K | 4. Maplel8
MHPOPMALMOHHO-
KOMMyHHKaHHOHHOﬁ CeTHU
«HTepreT» M IOCTYIIOM B
ANEKTPOHHYI0  HH(OPMAIOHHO-
00pa3oBaTeNbHYIO cpeny
o0pa3oBaTeNbHOM  OpraHU3aluy,
BeO-KaMepbl, KOMMYHHKAI[IOHHOE
o0opynoBaHue, oOecreYnBaroIee
JIOCTYTI K CeTH  HWHTCPHET
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(mpoBoaHOE COeIMHEHUE u
OecrpoBOIHOE  COCOUHEHHE MO
texHoyoruu Wi-Fi)

ITomerienue st caMOCTOSTENBLHOMN
pabotel obOygaromuxcs (ayx.301m,
309H, 316H, 320H)

Mebenn: yaeOHas meOeib
KoMmmnekr  cnenuanuzupoBaHHON
MeOeIu: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAst
TEXHHKa C MOAKIIOYEHHEM K
HHPOPMALMOHHO-
KOMMYHHUKaIIMOHHOM
«VIHTEpHET» W  JOCTymOM B
JNIEKTPOHHYIO  MH(OPMAIOHHO-
00pa3oBaTeIbHYIO cpeny
0o0pa3oBaTeNbHOM  OpraHU3aluy,
BeO-KaMepbl, KOMMYHHKAI[IOHHOE
obopynoBanue, oOecrieunBaromnee
JOCTYm K  CETH  HHTEpHeT
(poBoaHOE COCTMHEHUE u
OecripoBOTHOE  COEOMHEHHWE MO
texuomorud Wi-Fi)

CETH

1. Microsoft Windows 10

2. Microsoft Office PowerPoint
Professional Plus

3. MathCADPrime3.0

4. Maplel8
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