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1 ey n 3axa4M M3y4YeHUs JUCHHUILIMHBI (MOIYJIsST)

1.1 Ilean ocBOeHUSI TUCHHUILIMHBI

OcBoeHHE OCHOBHBIX BO3MOJKHOCTEH  YHHUBEpPCAIbHBIX COBPEMEHHBIX IAKETOB
KommbloTepHOi Marematukun MathCad u Maple, mumpoko mpuMmeHsommxcst A 00paboTKu
pe3yJNbTaTOB MaTeMAaTUYECKUX U (U3MUECKHX OKCIEPUMEHTOB M JJS MOJEIUPOBAHUS
pasHOOOpa3HBIX IPOLIECCOB; YIIyOJIEHHOE H3Y4YeHHE M OCBOCHHE CTYJCHTAMH YHCJICHHBIX
METO/IOB pEIICHUs 33Ja4y, MPUOOpPETEeHHWE M COBEPIICHCTBOBAHHE IPAKTHUYECKUX HABBIKOB
pabotel B cpene MathCad u Maple; ocBoeHHne U UCIONIB30BaHUE TpadUUEeCKUX BO3MOXKHOCTEH
3THX CHCTEM IPH MOJICIMPOBAHUM MPOIECCOB; MOIYUYEHUE OMBITA MCCIIEOBATEIBCKON paboThI;
O3HAKOMJICHHE C METOJAAaMM OpraHu3aluy, IUJIaHUPOBAaHUS M O0O0pabOTKH pe3yJabTaToOB
HKCIIEPUMEHTOB.

1.2 3agauu U CHUILTHHEI

HayuuTtb cTyeHTOB BBINOJHATH CIIOKHBIE alredpandecKue mpeoOpa3oBaHms, BHIYUCIATH
Ipeensl, CyMMBbl, IIPOU3BEIECHUS, IPOU3BOJHBIE U MHTErpajbl, ONEPUPOBATh C MaTpULAMHU U
BEKTOpaMH, pelIaTh 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 CTYAEHT JOJDKEH YMEThb CaMOCTOSTENIBHO HCIIOJIb30BaTh
U3JI0KEHHBIE B KypCe CPE/ICTBA ITAaKETOB IPH PEIIEHNH KOHKPETHBIX 3a/1a4 y4eOHOIr0o M Hay4yHOI'o
YPOBHSI CIIOKHOCTH.

1.3 MecTo AucuuminHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

JucuunnuHa «MaremaTH4ecKre MakeTbl U UX INPUMEHEHHE B €CTECTBEHHBIX HayKax»
OTHOCUTCSI K 4acT, (popmupyemMoil ydacTHMKaMH 0Opa3oBaTelbHBIX OTHOIeHHH, brmoka 1
"ucuummmuael (Moxynn)" ydeOHOro TwiaHa. B coorBercTBuM ¢ pabodMM y4eOHBIM ILIAHOM
TUCIUIUIMHA H3y4yaeTcsi Ha 3 Kypce mo o4Hou ¢opme oOydenus. Bujg mnpomexyTodHoi
aTTeCcTalluu: 3a4erT.

Jln1st OCBOEHHUSI MaTepHAaIOB Kypca TpeOyeTcs MOATr0TOBKA MO CIEAYIOIIMM JUCIUIUIMHAM:
"Marematuueckuii ananuz", "AnreOpa", "Anamutumueckas rteomerpus', KomruiexcHbIi
anamuz", "luddepennmanbHble ypaBHEHHS .

C nomompto mnakeroB MathCad wu Maple »>ddexTtuBHO pemarorcs 3aaavu
MaTeMaTHYECKOro aHalu3a, JUHEHHOW anreOpbl U aHAJUTUYECKOM T'€OMETpHHM, KIacCHYecKOH
MEXaHUKH, MaTeMaTH4eCcKOHM (U3UKH, (U3NKH, TEOPUH BEPOSTHOCTEH M MaTeMaTHYeCKOMN
CTaTUCTHKH, TEH30PHOTO aHalu3a, AMCKPETHON MaTeMaTHKH, TEOPUU TPy, Kpuntorpadpuu u
T.A., MO3TOMY €CTECTBEHHO paccMaTpuUBaTh 3TH MAKEThl KaK KOMIBIOTEPHYIO MOJAECPKKY
JTr000T0 Kypca IO €CTECTBEHHOHAYYHBIM JIUCIIUIITHHAM.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHHs] MO JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C IJIAHUPYEMBbIMH Pe3yJbTATAMM 0CBOEHHSI 00Pa30BaTeJIbHOM MPOrPpaMMBbI

W3yuenne paHHOM yuyeOHOM AMCUMIUIMHBI HAalpaBlieHO Ha (OpPMHpPOBAHUE Y
00yJaroNMXCsl CIETYIONTUX KOMITETEHITN

Pesynbrarel 00y4eHust 1o

Kox 1 HanMeHOBaHUE WHAWKATOPA TOCTHYKCHUS KOMIICTCHITUI
IMCIUILINHE

ITK-4 Cnocoden pa3padaThiBaTh MporpaMMHoe o0ecnedyeHue AJIs pellleHUs] NMPHUKJIAAHBIX 3a1a4 B cdepe
npogeccHOHAIBHOI 1eATeJTbHOCTH

WIIK-4.1 ¥Meer HaBBIKM HWCIHOJB30BAHUS COBPEMEHHBIX S3BIKOB |3HAaeT KOHLEHINY U MIPHHIIUIIBI
MIPOTPAMMHUPOBAHUS ISl pa3pabOTKH MPOTrpaMMHOTO 00ecTIedeHNs ucnonb3oBanus MatnakeroB MathCad u
Maple; pyHKIHOHAT MaTEMATHYECKUX
naketoB MathCad u Maple

‘YMeeT ucronp30BaTh (pyHKIIMOHAI
Mmaremaruueckux rmakeros MathCad u
Maple nns penieHus npUKIaAHBIX 338124




Pe3yJ'ILTaTI)I 06yquI/m 10

Kon u HanmeHnoBaHMe HHAUKATOPA JOCTHXKEHUS KOMIIETEHIIUHI
IHUCLUILINHE

B chepe mpodeccruoHaTbHON
JIeSITEIbHOCTH

Brnaneer HaBbIKaMH UCTIONb30BAHHMS
MmatmaketoB MathCad u Maple ms
pa3paboTKu MPOTrpaMMHOTO
obecreyeHus

WIIK-4.4 OpuenTrpyercsi B COBPEMEHHBIX aJTOPUTMax KOMIIBIOTEpHOU |3HaeT yHKIMOHA MaTeMaTHYeCKUX
MaTeMaTUKH M MMEET MPAaKTHYECKUH ONBIT pa3paboTku mporpamMmubix |makeroB MathCad u Maple; 3Haer
MOJyJiell Ha OCHOBE MaTeMaTUYECKUX Mojemel METObI ¥ aITOPUTMBI pellIeHU 3a7au
KOMIIBIOTEPHOII MaTeMaTUKU B cpesie
MathCad u Maple

YMeeT rpaMOTHO HCTIONIBb30BaTh
MatmakeTsl MathCad u Maple npu
peLIeHNH 3aja4 KOMIIBIOTEPHOU
MaTEeMaTHKH

Brnaneer HaBbIKaMM aHAIH3a 33/1a4H;
HaBBIKAMH BBIOOpA U IIPHUMEHEHUS
KOPPEKTHBIX METOZOB H aJTOPUTMOB
KOMIIBIOTEPHOU MaTEMAaTUKU B CPEIE
MathCad u Maple

UIIK-4.5 CnocobeH  BHeApSTH  pe3ysbTaThl ~ MaTeMaTHYecKHX |3HaeT cdepbl MPUMEHEHHS MaTIaKeTOB
uccieoBaHM M pa3paboTok  mpukiaaHoro — nporpamMHoro |MathCad u Maple

obecrieueHnsi B COOTBETCTBUH C YCTAaHOBJICHHBIMU TPEOOBaHUSIMHU YMeeT npoBOAUTh MaTeMaTHYECKHE
uccnenoBanus B cpeae MathCad u
Maple u uaTepTIpETHPOBATH
TIOJIYYESHHBIE PE3YJIbTaThI

Bnaneer HaBblkamu 00pabOTKH
PE3yIbTaTOB MaTEMaTHYECKUX
uccnepoBannii B cpene MathCad u
Maple

Pe3ynbrartel 00ydyeHHs MO NHUCUUIUIMHE JOCTHTAIOTCS B PaMKaxX OCYIIECTBIEHHUS BCEX
BUJOB KOHTaKTHOH U CaMOCTOSATENbHOW paboThl O0OyyaromMXcsi B COOTBETCTBHU C
YTBEPKACHHBIM YUEOHBIM IJIAHOM.

WHaukaTtopel  JOCTMKEHMS KOMIETEHLUH  CcUMTaloTCs  CPOPMHUPOBAHHBIMU  IpU
JIOCTUKEHUHN COOTBETCTBYIOIIMX UM PE3YyJIbTATOB OOYyUEHHUSI.

2. CTpyKTYpa M coiep:KaHue M CHHIJIMHbI

2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OObmast Tpyn0€MKOCTh TUCHUIUIMHBI cocTaBisgeT 2 3ad.ei. (72 yaca), X pacnpeneneHue
10 BUJaM paboT NpeACTaBICHO B TabJIUIIE.

Buner pador Bcero Dopma o0yueHHs
4acoB OYHO- 3a04Has
otnad 3a04Hast
6

CeMecTp

(gacen)
KonrakTHasi pabora, B TOM 4HcJe: 32,2 32,2
AyIuTOpHBIE 3aHATHS (BCero): 32 32
3aHSTHUS JISKIIMOHHOTO TUIIA - -
n1abopaTopHbIE 3aHATHUS 32 32

HWuas koHTaKkTHas padora:

KonTtpons camocrosrensHOM paboTHI

(KCP)

IIpomexxyrounas arrectranus (MKP) 0,2 0,2
CamocTrosiTeJibHasi paboTa, B TOM 39.8 39.8
qucie:

CaMOCTOSITEIbHOE H3YUCHHE Pa3ICioB, 26 26




CaMoTIOATOTOBKa (MTpopaboTKa 1
MOBTOPEHHE JICKIIHOHHOTO MaTepraia u
Marepuana y4eOHHKOB M y4eOHbIX
NOCOOMH, MOArOTOBKA K 1a0OPaTOPHEIM U
MPaKTHYECKUM 3aHATHSAM, KOJUIOKBHyMaM
U T.J.)

[ToaroroBka Kk TeKylemMy KOHTPOJIIO 13,8 13,8

Konrtpoias: - -

IloaroToBka K 3K3aMeHy

Oowmas qac. 72 72
TPY/10eMKOCTh B TOM 4YHcJIe
KOHTAKTHAasA 32,2 32,2
padoTa
3a4. eJ 2 2

2.2 Copep:xanue JTUCUMIIIIMHBI
Pacripenenenre BUIOB y4eOHOM pabOThHI M UX TPYIOSMKOCTH IO pa3/ieiaM JUCITUILTAHBL.
Pa3zesbl (TeMbl) TUCHUILUINHBI, H3ydaeMble B 6 cemectpe (ounas ¢hopma obyuenust)

KoanuectBo yacos

A Bueaynut
Ne HaumenoBanue pazaenos (Tem) y/uTropHa OpHas
Bcero pabora
pabota
JI JI3 113 CPC
1. Marnaker MathCAD 36 — 16 — 20
2. Marnaker Maple 35,8 — 16 — 19,8
HUTOI'O no pasdenam oucyuniurvl 71,8 = 32 = 39,8
KonTponb camocrosrensHoit pabots! (KCP) -
ITpomesxxyrounas arrecrarus (MKP) 0,2
OO0mmast TPyAOEMKOCTb 10 TUCIIATUTHHE 12

[Tpumeuanue: JI — nekuuu, JI3 — nmaboparopusle 3anstus, [I3 — mpakTuueckue 3aHATHS /
cemuHapbl, CPC — camocTosiTenpHas paboTa CTy/JeHTa

2.3 Coaep:xanue pa3iesioB (TeM) TUCHUTIIHHBI
2.3.1 3ausaTHud JeKINOHHOr0 THIIA
3aHATHS TEKIIMOHHOTO TUTIA HE MPEAYCMOTPEHBI Y4EOHBIM TUIAHOM.

2.3.2 3aHATHSA CEMUHAPCKOI0 THNA (MpPaKTHYecKUe / ceMUHAPCKHe 3aHATHSA/
J1abopaTopHbIe padoThl)

No HaunmenoBanue pazgena TeMaTHKa SaHsTHil ®dopma TeKyIero
(Tembr) KOHTPOJIS
1. Marnaxer MathCAD [Ipoctetimme Beraucnenns u oneparmu B MathCAD. Menro YcTHbll onpoc
MathCAD. Pexxum cipaBku
2. Marmaxer MathCAD IIpoBeneHue YNCIEHHBIX U CUMBOJIBHBIX PACUETOB B YcTHbli onpoc
MathCAD. YrpasiieHue BEIYHCIEHHAMH
3. Martnaketr MathCAD IMoctpoenue rpapuxos 8 MathCAD YcTHBIH ompoc
4. Martnaketr MathCAD Pa6ora ¢ marpuriamu 8 MathCAD YcTHbll onpoc
5. MeTo/ibl pellIeHns] CUCTEMBI JIMHEWHBIX YPABHEHUH B VYeTHbIN onpoc,
Marnaker MathCAD MathCAD KOHTPOJIbHAS
pabora
6. Martmnaker MathCAD Beruancnenue cymmel u mpoussenenust B MathCAD YcTHbll onpoc
7. Martmnaker MathCAD Brluuciienue npeznenos, UHTErpaioB, IPOU3BOJHBIX C YcTHbli onpoc
nomomrpio MathCAD
8. Marnaker MathCAD HUccnenoBanue ¢yukmmit ¢ momomsio MathCAD YerHblit onpoc,
KOHTPOJIbHAs




No HaumenoBanue paznena TeMatuKa saHsTuii ®dopma Tekyero
(Tembl) KOHTPOJIA
pabora
9. Marnaker MathCAD [porpammupoBanue B MathCAD YcTHBIi onpoc
10. Marmaker Maple Kparkas xapakrepuctuka cucremsl Maple. [Tonp3oBarensckuii| Y CTHBIH ompoc
unrepgeiic. Cocras cucremsl. CucreMa MoMouu
11. Marnaker Maple OCHOBHBIE TIOHATHSI BXOJHOT'O SI3bIKa cucteMbl Maple. YcrHbli onpoc
KomruiekcHele, 1ies1ble U palMoHaIbHbIE YUCTIA.
12. Marnaker Maple Omnepaiyy CUMBOJIBHOM MaTeMaTHKH B Maple VYcTHslil onpoc,
KOHTPOJIbHAS
pabota
13. Marnaker Maple I'paduka B cucreme Maple VCTHBIH 0Tpoc
14, Marmaker Maple Merto/p! peneHus CUCTEMBbI ypaBHeHU B Maple YcTHBIi onpoc
15. Marnaker Maple Pemenue 3a1au MaTeMaTHUECKOTO aHAU3a ¢ MOMOIIBI0 Maple|  YcrHbli onpoc,
KOHTpOJIbHASI
pabota
16. Marnaker Maple [IporpammupoBanue B cucreme Maple YcTHBI ompoc

[Ipy w3ydyeHWW JOUCHUIUIMHBI MOTYT TPHUMEHSITHCS  JJICKTPOHHOE  OOYyYCHHE,
JTMCTaHIIMOHHBIC 00pa3oBaTeNbHbIC TeXHOJIOTHH B cooTBeTcTBUU ¢ DT'OC BO.

2.3.3 IIpumepHasi TeMaTHKA KyPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBsie paboTsl HE TPEIYCMOTPEHBI YI€OHBIM IIAHOM.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 0O0eCceYeHHUsl AJIsl CAMOCTOATEIbHONH padoThl
00y4YaOIIUXCH 10 JUCHHUILIMHE (MOYJII0)

[epedyensb yueOHO-METOAMYESCKOTO OOCCIICUCHHUS TUCIUILIHHBI IO
Ne Bun CPC BBINOJIHEHHUIO CaMOCTOSATENEHON PabOTHI
1 H3zyuenune Teopetnaeckoro |1. Meto Meroauueckre yKa3aHus JUIsl TIOATOTOBKH K 3aHSATHSM JICKIIMOHHOTO
Marepuaa K 1abopaTopHBIM (M CeMHHAPCKOTO THIA. Y TBEPXKIEHbI Ha 3acenanun CoBeta (axymbrera
3aHATHAM, MaTeMaTHKH 1 kKoMnbloTepHBIX Hayk DI'BOY BO «Kyo6I'Y». [Ipotokon Ne 5
BBINOJIHEHHE ot 05 mas 2022 r.
MHJMBUIyallbHBIX 3alaHUH, (2. MeToauyecKie YKa3aHus 110 BBITOJHEHHIO CaMOCTOATEILHON paboThI
MIOJIrOTOBKA K 33a4eTy oOyuatomuxcsi. YTBep:KAeHbI Ha 3acenanny CoBeTa (aKynbTeTa MaTeMaTHKH
u xoMmeioTepHBIX HayK DI'BOY BO «Ky0oI'Y». [IpoTokon Ne 5 ot 05 mast
2022 r.
3. Meroauyeckue yka3aHus 10 UCTIOJIb30BAHHIO HHTEPAKTUBHBIX METOJIOB
oOyueHns. YTBepKIeHbI Ha 3acenannu CoBerta aKyIbTeTa MaTEMaTHKH U
komnbioTepHbIX Hayk @TBOY BO «Ky6I'V». IIporokon Ne 5T ot 05 mas
2022 r.

Y4eOHO-MeTOIUYECKNE MaTepuasbl JUIsl CaMOCTOSITENIbHON padoThl 00ydaromuxcs U3
YHCiIa MHBAIK/IOB U JIMI] C OTPAaHUYEHHBIMU BO3MOXHOCTAMHU 310poBbs (OB3) mpenocrasnsiorces
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM MX 37I0POBbS U BOCHIPUSATHS HH()OPMAIIIH:

JUist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOU popme yBeIHMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHNsIMH CITyXa:

— B I1e4aTHoi (opme,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOU opme,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.



JlaHHBIN TIepeyeHb MOXeET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

3. OOpasoBaTeJbHbI¢ TEXHOJIOIMH, NPHMEHseMble NPH OCBOCHHMH JUCHHUIINHBI
(Mmomyuis)

B Xxozme wu3ydyeHHMA [UCUUIUIMHBI TPEAYCMOTPEHO HCIOJIB30BAHHUE  CIEIYIOIIMX
00pa30BaTeNbHBIX TEXHOJIOTUH: TAOOpaTOPHBIE 3aHATHS, CAMOCTOSITEIbHAS PadOTa CTYICHTOB.

KOoMIIEeTEHTHOCTHBIN MOAXOJX B paMKax MpENnoJaBaHus IJUCLUUIUIMHBI pPEalu3yeTcs B
UCIOJIb30BAaHUU UHTEPAKTUBHBIX TEXHOJIOTUI B COUETAHNUU C BHEAYJUTOPHOM paboToil.

WudopmanoHHble  TEXHOJOTMM, TPHMEHSEMbIE TMPH HU3YYCHHH JUCIHILINHBL
UCMOJb30BaHUE  MH(OPMAIMOHHBIX  PECypCcoB,  JOCTYNHBIX B HMH(OPMALMOHHO-
TEJICKOMMYHUKALIMOHHOMU ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOIMH, IPUMEHSIEMbIE ITPU U3YYEHUU JAUCLUILTUHbI
— I JIALL C OIPAaHMYEHHBIMU BO3MOXXHOCTSAMM 3J0POBbSl INPELyCMOTPEHA OpraHU3aLus
KOHCYJIBTAlIMM C UCIIOJIb30BAHUEM DJIEKTPOHHOM IOYTHI.

4. OueHO4YHbIE CPEICTBA VISl TEKYLIEr0 KOHTPOJIA YCIIeBAeMOCTH M IIPOMEKYTOYHOMI
aTTrecTaluu

OrneHOYHBIC CpeNCcTBa MpeAHA3HAYEHBbI JUI KOHTPOJS M OICHKH 00pa3oBaTelIbHBIX

JOCTHKEHUI o0ydJaromuxcs, OCBOMBIILINX IIporpaMmy yueOHoM JUCIUTIIVHEI
«MareMaTH4ecKHe MaKkeThl U UX MPUMEHEHUE B €CTECTBEHHBIX HAYKaX).

OrneHOYHBIC CPECTBA BKIIIOUAET KOHTPOJIbHBIC MAaTE€pUaibl JIJisl MPOBEACHUS TEKYIIEro
KOHTPOJIA B dbopme BOITPOCOB IS YCTHOTO ormpoca, 3aJaHuiH IS
CaMOCTOSITSIILHBIX/KOHTPOJIBHBIX PA0OT U MPOMEKYTOUHO# aTTecTanmuu B (hOpMe BOIPOCOB K
3ayery.

CTpyKTypa OlIeHOYHBIX CPEACTB AJIsl TEKYIIel W MPOMEKYTOYHOM aTTecTAlNU

Kon 1 HanmeHnoBanue HanMeHoBaHME OIEHOYHOTO CpeICTBA
Ne PesynbraTel 00y4ueHus
WHJIIKaTopa . [IpomexyrouHas
/T (B cootBeTcTBHM C 1I. 1.4) Texylmuid KOHTPOJIb
(B cooTBeTcTBUH C 11. 1.4) aTTeCTalus
UIIK-4.1 Umeet HaBBIKH | 3HAET KOHIEIIIHA 1 Bomnpoc i yerHoro omnpoca no | Bonpoc Ha 3auere
UCTIONIb30BAHUS TIPUHIMIIBI HCTIOJIB30BAaHUs | pa3zenam «Martmaket 1-10
COBpPEMCHHBIX S3BIKOB | MatmakeTroB MathCad u MathCAD» u «Matmaker
nporpammupoBanust st | Maple; gpyakunonan Maple»
pa3paboTku MaTeMaTHYECKUX MTaKETOB
IPOrpaMMHOTO MathCad u Maple
obecrieyeHus YMeeT ucrosib30BaTh
(byHKIHOHAT
1 MaTeMaTHYECKHX MaKeTOB
MathCad u Maple mis
peIIeHus! TPUKITAHBIX 3a1a4
B chepe npodecCHOHATBEHOM
JeATeIbHOCTH
Bnaneer HaBbIKaMH
HCIIONIb30BaHMS MaTIaKETOB
MathCad u Maple mist
pa3paboTKy MPOTrPaMMHOTO
obecrieueHus
UIIK-4.4 Opuentupyetcst |3HaeT GyHKIMOHAT Bonpoc s yetHoro omnpoca no | Borpoc Ha 3auere
B COBPEMEHHBIX MaTeMaTHYecKHX maketoB |pasznmeny «Marnaker MathCAD»| 1-10
aNropuTMax MathCad u Maple; 3Haet 5-9, 12, 14, 15, 19, 20
2 KOMITBIOTEPHOM METO/IbI ¥ AITOPUTMBI Bomnpoc s ycTHOTO Ompoca
MaTeMaTuK{ U UIMEEeT | PeIIeHHMs 3a/1a4 1o paszaeny «MatmnakeT
MIPAKTUYECKUIA OIBIT KOMITBIOTEpHOM MaTematuku | Maple» 6, 8-12, 14-23
pa3paboTku B cpenie MathCad u Maple
IPOrpaMMHBIX MOyl | YMeeT rpaMOoTHO




Ko n HanmeHoBanne

HanmenoBanme o1ieHOYHOTO CpeacTBa

Ne PesynbTaTel 00yueHus
MHJMKaTopa . IIpomexyTouHas
n/n (B cootBeTcTBMU C II. 1.4) Texymuii KOHTPOIb
(B cooTBeTcTBUH C 1. 1.4) aTTecTalus
Ha OCHOBE UCIIOJIb30BaTh MATIIAKEThI
MaTeMaTHYeCKUX MathCad u Maple npu
Mozenei pelleHuH 3a1a4
KOMITBIOTEPHOH MaTeMaTHKH
Bnaneer HaBbIkaMu aHaJM3a
3aJia4u; HaBbIKaMHU BBIOOpa 1
TIPUMEHEHHST KOPPEKTHBIX
METOJIOB U alTOPUTMOB
KOMITBIOTEPHO MaTeMaTHKH
B cpene MathCad u Maple
HUIIK-4.5 Criocoben 3naer cdepsl npumenenus | Bompoc mig yerHOTO ommpoca Bompoc Ha 3auere
BHEAPSATH pe3ynbTaTtel | MarmaketoB MathCad u o paszzgenam «MaTmaker 1-10
MaTeMaTUYECKUX Maple MathCAD» u «Marmnaker
HCCIIEI0BaHUN U YMeer IpoBOAUTH Maple»
Pa3paboTOK NPHUKIATHOIO |MaTeMaTHYECKHe
MIPOrPaMMHOTO HCCIIEJOBAaHUs B CpElie
3 obecrieueHus B MathCad u Maple u
COOTBETCTBUH C HHTEPIPETHPOBATh

YCTaHOBJICHHBIMH
TpeOOBaHUIAMEI

MOJTyYEeHHBIE PE3YNIbTATHI
Brageer HaBbIKAMHU
00pabOTKH pe3yIbTaToOB
MaTeMaTHICCKUX
HCCIIeIOBaHMIl B cpele
MathCad u Maple

Tunopblie KOHTPOJIbHbIE 32JaHUS UM HHbIE MATEePUAJIbI, HEO0X0UMbIE /ISl OLIEeHKH

3HAHMA, YMEHHUIi, HABHIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapPaAKTEePU3YIOIIHUX ITANbI
(opMupoBaHus KOMIETEHIIHI B IIpoIecce OCBOCHUA 00pa30BaTeIbHOI MPOrpaMMbl
Ilpumepnpulii nepeuens 60npocoeg 0 ycmuoz2o onpoca no pazoeny «Mamnakem

MathCAD»

1. Onwumute ocHOBHBIE 31eMeHThI okHa MathCAD.
2. Kak BcTraBuTh TeKCTOBYIO 00sacTh B fokymenT MathCAD?
3. Kak m3menuts popmat pe3ynbTara s BCero JoKyMeHTa? A Juis OTJebHOTO

BBIPAXKCHUS?

4. Kaxkue cucremuble nepeMeHHble Bam n3BectHol? Kak y3HaTh ux 3HaueHue? Kax
WU3MEHUTh UX 3HaUYeHue?

NG

3ajaHHON (pyHKUIMN?
9. Moxer 11 MathCAD HaxoquTh B aHATUTUYECKOM BUJIE CYMMBI U IPOU3BEICHHS?

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

B dem oTimume komaHapl simplify oT expand?
Yro nenaer komagna factor?
Kakwue Byl pynkiuii B MathCAD Bawm uzBecTHBI?

Kaxk BcTaBuTh BcTpoeHHYI0 pyHKIHMIO B TokymeHT MathCAD?
Kaxk HaxonsaTcs peneHuss HelMMHENHBIX YPaBHEHU?

Kaxkue cnoco0sI moctpoenus rpadukoB cymecTBytoT B cucreme MathCAD?
Kak ctpoutcs rpaduk napameTpudecku 3a1aHHON QyHKIMHU?
Kak mpoussectr hopMaTHpoBaHUE MOCTPOSHHOTO rpaduka GyHKIUU?
Kak n3MeHUTh 1BET, TOJNIIMWHY U THII JIMHUY rpaduka’?
Omnummre o0yt cxemy uccienosanus pynkuun B MathCAD.

Kakue cuMBOJIbHBIE ONIEpaI[i MOXHO BBIIOJIHATH C TOMOLIBI0 KOMaH MEHIO?

Kakas cuMBosIbHas onepanysi o3BOJISIET YIPOIIAaTh MaTEMaTUUYECKHUE BBIPAKEHUS?
Kak HaxonaTcs CMUMBOJIbHBIE 3HAUE€HUSI TPOU3BOJHON?
Kak ocymecTBIsItOTCSl CUMBOJIBHBIE BEIYACIICHHSI MHTETPAJIOB JUIsl aHAJTUTUUECKU




20.

21.
22.
23.

Kax pemaercs B MathCAD cucrema JHHEHHBIX YpaBHCHUH, IPEACTaBICHHAS B
MarpuuHoM Buze? Kakue metonasl penienuii Bl 3Haete?

Kakue oneparops! nporpaMmmupoBanus ectb B MathCAD?

Kak 3agaéres ycnoBuslii oneparop B8 MathCAD?

Kak ctpositcst oneparopsr iukiia B MathCAD?

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

1. OnumuTe OCHOBHBIE 2JIEMEHTHI OKHA Maple.

2. OnumuTe BUIBI IPEICTABICHUS PallMOHATIBHOTO yKcia B Maple.

3. Kaxk monyuuts npulimxeHHOE 3HaU€HUE PallMOHAIBHOTO Yncia?

4. Kakumu pa3enuTeNbHbIMUA 3HAKAMU 3aKaHYMBAIOTCS KOMaHAbl B Maple u yem oHu
oTiInyarorcs?

5. OOpscHuTe Ha3HaUeHHWEe KoMaHA factor, expand, normal, simplify,
combine, convert.

6. Omnumute ciocoOwl 3ananus GyHkiui B Maple.

7. Jlns gero mpenHa3zHadeHa koMaHga evalf?

8. C moMompl0 KakuX KOMaHJI MOXXHO HAWTH BEUIECTBEHHYI0O M MHHUMYIO YacTH
KOMIUICKCHOTO BBIPQKCHHSI, a TAaKKE€ €ro MOJYJb M apryMEHT, U KOMILJIEKCHO
compsikeHHOE eMy yrciio? Kakyro poJib BEIIONHSAET KOMaH1a evalc?

9. Kakue AOMONHUTENbHBIE KOMAaHIbl CJIEIyeT BBECTH IJIA TOTO, YTOOBI TMOIYYUTH
TOYHOE PEIICHUE YPAaBHEHUS, BCE PEIICHHS YPABHCHHUS?

10. B xakom Buje BblIaeTcs pelieHue HepaBeHCTBA? Kak OTIIMYUTH B CTPOKE BBIBOAA
3aKPBITBIA HHTEPBAT OT OTKPHITOTO?

11. C noMompl0 Kakux KOMaHJ[ CTpOSTCS rpaduKd Ha IUIOCKOCTH U B MPOCTpaHCTBE?
Kakue aprymeHTBI UMEIOT 3TH KOMaH/IbI?

12. C nomomipl0 Kakoi KOMaHABI MOXHO TMOCTPOHUTHh Ipaduk HesBHOW (YHKIUU?
Onumure ee napameTpsl.

13. Jlynst wero npeqHa3HadeHa koMaHaa display?

14. C momo1pio Kakoil KOMaH/Ibl BEIYUCIAIOTCS Tipenensl? Kakue y Hee mapameTpbl?

15. Kakue xomMaH/1bl MO3BOJISIOT HANTH MPOU3BOIHYIO (PYHKIIMH?

16. Kakass mocjemoBaTelbHOCTh KOMaHJ HEOOXOauMa Ui HaXOKIACHHS Max u min
(GYHKIUY ¢ yKa3aHHeM UX KoopauHar (X, Y)?

17. OnumuTe 00mIyI0 CXeMy HCClelNOBaHHS (DYHKIIMM M TOCTpOEHHE ee Tpaduka B
Maple.

18. Kakne KOMaHIBI WCIONB3YIOTCS IS HAXOXKICHUS ONpPEISIIUTENs, MHHOpa,
anredpanvecKkoro JOMOTHEHHUS, CIe/la MATPHUIIbI?

19. Kakumu ciocobamu BeIMUCIsETCS 0OpaTHas Marpuiia B Maple?

20. Kakas koMaH/a MMO3BOJISIET PellaTh MAaTPUYHbIE ypaBHEHUS?

21. Kaxk 3amaé€rcs yCnoBHBIN oneparop B Maple?

22. Kak cTposiTcst onepaTtopsl ukia B Maple?

23. Kaxk 3amarorcst mporieAypsl B Maple?

3aoauu 0na camocmoamensbHovlX U KOHMPOAbHbIX padom no pazoeny «Mamnaxem
MathCAD»
3 2x-1 2
1. YrpocTuTh BbIpakeHHE > +— —-—.
2X°+2x xX°-1 X
1

2. Tloctpouts rpaduk ¢pyaxmuu f (X) =2 X1,

3. Petnts ypasuenue 109 5 (X ~1)2 = log5 (9 - x2)-1.
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4. PemuTh cucTeMy ypaBHEHHM
X% + xy =6,
y2 4+ xy=3.

5. Haiitn 006paTHyt0 MaTpuity ajis
2 3 4

A=|5 6 7
8 9 0
6. HaiiTu penieHue cuCTeMbl ypaBHEHU
X+2y+3z=7
X—-3y+2z=5
X+y+z=3

a) MmetoioM Kpamepa;
0) meTonom ["aycca;
B) MaTPUYHBIM METOJIOM.
x* — X
7. Borumcomtp lim ——
x—1 In X—X+ 1

dx.

8. Berunciaurs I 5
COS™ X

0 n-1
9. Beruuciurts Z&
nel 2n—1

X
10. Haiitu mponssoanyto pynkimu f (X) = —.

11. Uccnenosats dynkumio T (X) =3/ X (X +3).

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

1. Pa3ioxuTh Ha MHOKUTEH MOJMHOM [) = x> —4x% +5x - 2.
2. YnpocTuts Bhipaxkenue Sin 2 3x —sin? 2x — sin 5xsin X.

. iz/6 .
3. Jlano KoMIuIeKcHOe ymcio Z = |2€ . HaiiTu ero BemlecTBEHHYIO M MHHMBbIE
4yacTH, alnredpandeckyro Gopmy, MOJyJb U apryMEHT.

2 2
—-y° =
4. HaifTu Bce pemieHus CUCTeMbI YpaBHEHHI )
X + Xy =2.

5. Haiitu Bce peneHus TPUroHOMETPUYECKOTO YpaBHEHUS sin 4 X—= COS4 x=1/2.

6. Haiitn unciennoe pemenne ypasrerns €% = 2(1— x)?

7. Pemmts HepaBercTso 2 In Zx —Inx<1.
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8. HapucoBarp mapamMeTpHuecKd 3aJaHHYIO TIOBEpXHOCTb (uct Mebuyca):
v v . . [V
X=5+ UCOS(EJ cosv, y=|5+ ucos(gj sinv, z= usm(aj, v e[0,27],
uel[-11].

. X2 —2x+1
9. Beruucnure nipeaen Iim| ———

x>0\ X% — 4X + 2

65
10. Haiitu — (Inx).
OX
x2(x —1)
11. IIpoBecTu nosHoe ucciaenoBaHue GyHKUUU Y = —1 .
X+
) (x® - 6)dx
12. BeryncnuTh HeoNpeaeIeHHBIA HHTETpall I 4 > .
X" +6Xx°+8
R 2
. 02 sin(3x)e
13. YncneHHO HATH UHTErpal I — dx
01 X
1 2 -3
14. Pemmrts MatpuuHoe ypaBHenue: AX = B, rne A=|3 2 -4},
2 -1 0
1 -3 0
B=(10 2 7
10

3a4eTHO-IK3aMEeHAIHOHHBIE MAaTepUaJbl [Jsi NPOMEXKYTOYHOH  aTTeCTalUH

(3xk3ameH/3a4eT)
Bonpocel ona noozomoeku k 3auemy

1. Kax BEIYncIuTh npeaest (1)yHK]_H/II/I B TOYKE C MPUMCHCHUCM MATCMATHYICCKOI'O makera?

2. Kak BBIYKMCIUTH OOPATHYIO MATPUILY C MCIIOJIb30BAHUEM MAaTEMAaTHYECKOTO TTaKeTa?

3. Kakue BcTpoenHbie B Mathcad QyHKIMH HCTONB3YIOTCS TPHU PEHICHHUH CHUCTEMBI
ypaBHeHu# MetoaoMm ["aycca?

4. Mosxet iu Mathcad BBIBOAUTB HE TOJBLKO 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
smmnca Bokpyr ocu OY?

7. MOo3KHO I B MAaTEMaTHYECKOM IaKeTe BEIYUCIINTE HCOHpC}ICJ’ICHHBIﬁ I/IHTCFpEU'I?

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

9. Kakue xomaHbI HCIONB3YIOTCS B Maple mist moctpoeHus rpadMKkoB Ha TIIOCKOCTH U B
IIPOCTpaHCTBE?

10. OObsicHuTe Ha3HaueHHe KoMaHJ factor, expand, normal, simplify,
combine, convert B Maple.

Kpurepun oueHnBaHus pe3yJibTaTOB 00y4YeHUs
Kpumepuu oyenusanusa no sauemy:
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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

«3aYTEHO»: CTYJEHT BJaJeeT 3HAaHUAMH IO MCIONIb30BaHMI0 MarnakeroB MathCad u Maple npu
peuieHu 3a1ad IpoQecCHOHAIbHON JESATEIbHOCTH, 3HAaeT (YHKIMOHAT MAaTeMaTHUYECKHX
naketoB MathCad u Maple, ymeer pemats 3amaun B cpene MathCad u Maple, nomyckaer
HE3HAYUTEIIbHBIC OIINOKH;

«HE 3aYTEHO»: MaTepuall HE YCBOCH WJIM YCBOEH YaCTHUYHO, CTYIEHT 3aTPyIHICTCS MPUMEHSTH
marnaketsl MathCad u Maple npu pemennn 3amau npodeccuoHanbHON AEATEIbHOCTH, UMEET
JIOBOJILHO OTPaHUYEHHBIH 00heM 3HaHUI IPOrPaMMHOTO MaTepHaa.

OneHouHble CpencTBa Ui HMHBAJIHMIOB W JIMII C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH
3JI0POBbSI BEIOUPAIOTCS C YUETOM MX WHIUBUAYAIBHBIX IICUXO(DU3NIESCKUX OCOOCHHOCTEH.

— NpU HEOOXOAMMOCTH HHBAJIUAAM M JIHMIAM C OTPAHUYECHHBIMH BO3MOXHOCTSIMU
3JI0POBBS ITPEOCTABIISICTCS IOTIOJIHUTEIILHOE BPEMs JIJIsl IIOATOTOBKY OTBETA HA 3a4eTe;

— IIpU TPOBEJICHUH MPOLEAYPHI OLICHUBAHUS PE3YyIbTaTOB 0O0yUCHHS MHBAJIUIOB U JIUI] C
OTrPaHUYCHHBIMH BO3MOXHOCTSIMH 3/IOPOBBS TPEIYCMATPUBACTCSI UCTIONB30BAHNUE TEXHHUECKUX
CPEeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIBHBIMUA 0COOCHHOCTSIMH;

— IIpU HEOOXOJAUMOCTH JIJIsl O0YYAFOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbSI
U WHBAJIWIOB TPOIEAypa OICHUBAHUS pE3YJIbTaTOB OOYUYEHHsS 10 JUCHUIUIMHE MOXKET
MPOBOJIUTHCS B HECKOJIBKO ATAITOB.

[Iponienypa oneHMBaHUsI Pe3yJIbTAaTOB OOYYEHHS WHBAIWAOB M JIUI] C OTpaHUYCHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JUCHUIUITMHE (MOIYJIIO) MpEeIyCMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aTanTHPOBAHHBIX K OTPAHUYCHHUSIM WX 3J0POBbS H BOCIPHUSITHS
uHpopManuu:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

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

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIuist U1 ¢ HApYIIECHHUSIMH CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa
o0ydJaronuxcs.

5. Ilepevyennb y4yeOHOI JIuTEpaTypbl, HHGOPMALHOHHBIX PeCyPCOB U TEXHOJIOTUH

5.1. YueGnas 1uteparypa

1. bynun M.A. Maple ans cryaeHtoB ¢pusukos: yued. nocodue: B 2 u / M.A. bynun. —
PoctoB Ha Jlony: U3n-Bo OOV, 2015. — Y. 1. — 231 ¢. — 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. @. 3am1opoxHbIi. — 2-€ u3.,
crep. — Cankr-IlerepOypr: Jlanp, 2021. — 224 c. — ISBN 978-5-8114-2052-0. — Tekcr :
SIIEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-OMOIMOTEYHAS crcTema. — URL:
https://e.lanbook.com/book/169249.

3. 'ymepoB A.M. ITaker Mathcad: Teopus u nmpaktuka / A.M. ['ymepos, B.A. XonoaHOB;
AH Pecniyonuku Tarapctan, Ka3anckuil HallmoHaIbHBIA HCCIIEI0BATENBCKUI TEXHOIOTHUSCKUI
yauBepcuteT. — Kazans: 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. Moxapckas ['MI. MATHCAD 14: OcHOBHble CcepBUCHI M TEXHOJOTUU /
I''U. lloxapckas, .M. HazapoB. — 2-e wu3zn., ucnp. — M.: Hanuonanenblii OTKpBITBINA
Yuusepcuretr «MHTYUT», 2016. — 139 c.
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http://biblioclub.ru/index.php?page=book&id=461826
http://biblioclub.ru/index.php?page=book&id=258795

— URL.: http://biblioclub.ru/index.php?page=book&id=429120

5. MyrammumoBa C.P. TlpakTuueckue 3aHsATHS 1O MaTEeMaTHYECKOMY aHaIW3y C
ucnonb3oBanueM MathCad: yuebnoe nocobue / 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. Ilepuoauyeckas Jureparypa
Onekrponnas oubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBPeMeHHbIe Npo(eccHOHATBHBIE 0a3bl
JAAHHBIX ¥ HH(POPMALIHOHHBIE CIPABOYHbIE CHCTEMbI

J1eKTPOHHO-0ubMoTeuHbIe cucTeMbl (IBC):

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

2. OBC «JIAHb» https://e.lanbook.com

6. Meroaguyeckue ykazaHHsl JJisi O0YYAlOIIMXCS 10 OCBOCHHMIO JAUCHHUILINHBI
(Momy.Jis)

[lo xypcy npeaycMoTpeHO NpoBe/ieHUEe 1a00paTOPHBIX 3aHATUN, HA KOTOPBIX CTYIEHTBI
OBJIAJICBAIOT HABBIKAMH Pa0OTHI C Pa3IMYHBIMU MaTEMaTHUYECKUMHU MTaKETaMHU.

BaxuelmmM 3TaroM u3ydeHHs Kypca SIBIISIETCSl caMOCTosATeNbHas padora. Tekymas u
omepekarolas CcaMOCTOsITeNbHAass paboTa CTyAEHTa, HampaBleHHas Ha yriayOleHue u
3aKperyieHue 3HAHUW CTYAEHTa, pa3BUTHE IPAKTUUYECKUX YMEHUH, OCYIIECTBISAETCS IpU
npopaboTKe COOTBETCTBYIOIICH JUTEPATyphbl, H3yYECHUH TEOPETUYECKOr0 Marepuaisa K
71a00paTOPHBIM 3aHIATHUAM, B TOM YHCJIE U3 3JIEKTPOHHBIX HCTOYHUKOB MHPOpPMAILIUHU, [TOATOTOBKE
K TEKYLIEMY U UTOTOBOMY KOHTPOJISIM.

Jia ynydmieHus kadectBa UM 3(PGEKTUBHOCTH CaMOCTOSITENBHONH pabOThI CTYAEHTOB
MpeiaraeTcsl CHUCOK yueOHo#M unurepaTypbl. [lpu camocTosiTenbHOM paboTe CTYACHTY
HEOO0XOMMO YAEIUTh 0cOo00€ BHHMAaHHE MPaBWIBHOMY TMOHUMAaHUIO M TPAMOTHOMY
yIoTpeOJIeHUI0 TEPMUHOB; COCPEOTOUUTHCS Ha BBISIBICHUU NMPUYUHHO-CIICICTBEHHBIX CBS3EH;
clleflyeT MpOsIBIATh MHTEPEC K pa300paHHBIM B ydeOHUKaX MpUMepaM; HaXOAUTh OOBSCHEHUS
MaTeMaTUYeCKUX MOHSTUN, METOJIOB MCCIIEJOBaHMSI, IPUHIIUIIOB TOCTPOSHUSI MaTEMaTUYECKUX
MOJECIIEH.

TBopueckast mpoOIEMHO-OPUEHTUPOBAHHAS CaMOCTOSITENIbHAs paboTa, HalpaBiIeHHAs Ha
pa3sBUTHE MHTEUIEKTYaJbHBIX YMEHHMH, KOMIUIEKCa MPO(EeCCHOHANBHBIX KOMIETEHLHH,
MOBBILIEHHE TBOPUECKOT0 OTEHIIMANIA CTYIEHTOB 3aKJII0YaeTcs B:

— MOHUCKE W aHaJdu3€ Hay4yHbIX NyOJMKalMi 1O KaXaoMy pasleny Kypca, HX
CTPYKTYPUPOBAHUIO U MPEJICTABICHUH MaTepuaia Jjs Mpe3eHTaluu Ha pyOeKHOM KOHTpOJIE;

— Y4YacTHH B HAYYHBIX CTYJACHUECKUX KOH(EPEHIINIX, CEMUHAPaX U OJIMMITHAJax.

OreHka pe3ysabTaTOB CaMOCTOATENbHOM paboThl OpraHu3yeTcs Kak eJMHCTBO IBYX (OPM:
CaMOKOHTPOJIb M KOHTPOJIb CO CTOPOHBI MPEIo1aBaTesl.

@opMBI KOHTPOJISI CO CTOPOHBI NIPENOIABATEINS BKJIFOYAOT:

— YCTHBIN ONpoC Ha Ja00paTOPHBIX 3aHATHIX;
— CaMOCTOSATENIbHBIE PA0OTHI MO pe3ysIbTaTaM U3Y4YeHHUs1 HEKOTOPBIX pa3zelioB Kypca;
— 3ayer.

Jliga cnauu 3adyeTta HAJIO M3Y4YUTh Marepual paszenoB 1, 2 Tabmuiel B myHKTe 2.2 U
HAY4YUThCS pellaTh MpaKTHUYECKHe 3aJlaHds MO0 TeMaM JTHX pa3lesioB Ha J1abopaTOPHBIX
3aHATUAX. TeopeTHuecKre BONPOCHl K 3a4eTy NPHUBEACHbI B MYyHKTE 4. 3aueT BBICTABISAETCS
MI0CJI€ YCIIEIIHOTO BBIIOJIHEHUSI CAMOCTOSITENbHBIX paloT.

B ocBoeHuu NUCHUIUIMHBI MHBAJIWAAMU U JHUIAMH C OI'PAaHUYEHHBIMH BO3MOXHOCTSMU
30POBBSl OOJBIIOE 3HAYEHHE MMEET WHIWBHUAyalbHas ydeOHass paboTa (KOHCYNbTaIlMH) —
JOTIOTHUTEIFHOE Pa3bsICHEHHE yueOHOro MaTepuara.
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WuauBuayanbHble KOHCYJNBTAllMM IO MPEIMETY SBISIOTCS BaXHBIM  (PaKTOPOM,
CHOCOOCTBYIOUIMM MHAMBUIYAIN3ALUU OOYYEHHUS U YCTAHOBJIEHUIO BOCIIMTATEIbHOTO KOHTAKTa
MEXIy IMpernojaBaTeieM U OOy4alomUMCs HMHBAJIUIOM WM JIMIOM C OTrPaHUYCHHBIMU
BO3MOYKHOCTSIMU 310POBBbSI.

7. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne mo JuCuuIimae (MoayJir0)

HanmeHoBaHue cnieliuaabHBIX OCHMHGHHOCTLCHGHH&HLHHX HepequbHHHeH3HOHHOFO

MOMEIeHU I MOMEIeHU I POrpaMMHOT0 00eceYeHUs!
Y4eOHbIC ayTUTOPHUU JIIS Me0enb: yueOHas meOeb 1. Microsoft Windows 10
MIPOBEICHUS 3aHATUI Kommuiexkt  cneumanmsupoBannod | 2. Microsoft Office PowerPoint

Professional Plus
3. MathCADPrime3.0
4. Maplel8

CEMHHApPCKOI'0o TUIIA, TPYNIOBBIX U
UHIUBUAYaJIBHBIX KOHCYJIbTALUI,
TEKYIIIEro KOHTPOJIS U
MIPOMEXYTOUHOH aTTeCTalui

MeOeIn: KOMITBIOTEPHBIE CTOJIBI
TexHnueckue cpeacTBa 00yUEHUs:
9KpaH, MPOEKTOP, KOMIBIOTEP
O6opynoBaHHe: KOMITBIOTEPHAS
TEXHHUKA C MOAKIIOYESHHEM K
HHPOPMAMOHHO-
KOMMYHHKALMOHHOHN CETH
«/HTEepHET» U OCTYIIOM B
AIIEKTPOHHYIO HHPOPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpey
00pa3oBaTeIbHON OpraHu3alyu

HJ’IH CaMOCTOSITeILHOM pa6OTBI o6yqa}01u1/1xc51 MpeayCMOTPCHBI IIOMCIICHHA,
YKOMILJICKTOBAHHBIC CHGHI/IaHHSHPOBaHHOﬁ MC6€JII>IO, OCHAIlICHHBIC KOMHBIOTepHOfI TEXHHUKOM C
BO3MOXXHOCTBIO IIOJAKIOYCHHUA K CCTHU «I/IHTepHCT» 1 obecrieyeHrueEM A0CTYyIIa B DJICKTPOHHYHO

UH()OPMAIIMOHHO-00Pa30BATEIFHYIO CPEly YHUBCPCHUTETA.

HaumMmeHoBaHue noMemeHun ais
CaMOCTOSITENILHOM padoTHI
oOygarommuxcs

OcCHaIIEHHOCTh ITOMEIEHUI I
CaMOCTOSTENIbHON paboTHI
o0yJaromuxcs

[lepeueHb AMIIEH3MOHHOTO
MPOrPaMMHOTO 00eCTIeUeHHs

TTomerienue st caMOCTOSTEILHOM
paboThHI 00yJaromuXcs (YUTATHHBIN
3an Hay4yHo#t OnOImoTeKu)

Mebenb: yaeOHas MeOeib
KoMmmektr  cnenuanuzupoBaHHON
MeOemH: KOMITBIOTEPHBIC CTOJBI
O6opynoBanue: KOMIBIOTEpHAS
TEXHHKa C TOAKIIOYCHHEM K
HHPOPMALMOHHO-
KOMMYHMKAIMOHHOM
«HTepHeT» M OCTYIIOM B
DNIEKTPOHHYIO  MH(GOPMAIOHHO-
00pazoBaTeNbHYIO cpeny
o0Opa3oBaTeNpHOH  OpraHM3aluHy,
BeO-KaMepbl, KOMMYHHKaI[IOHHO®
ob0opynoBaHue, oOecreynBaroee
JIOCTYTI K  CeTH  HWHTCpHET
(mpoBoHOE COeIMHEHNE u
OecripoBOJHOE  COEJMHEHHE MO
texHonorun Wi-Fi)

CCTH

1. Microsoft Windows 10

2. Microsoft Office PowerPoint
Professional Plus

3. MathCADPrime3.0

4. Maplel8

ITomemnenne mIst caMOCTOSATEIBLHOM
paboter obOyuaromuxcs (aya.301H,
309H, 316H, 320H)

Mebenn: yaeOHas mebeib
KoMmmekr  cnenuanuzupoBaHHON
MeOeIn: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMIBIOTEpHAS
TEXHUKAa C MOAKIIOYEHHEM K
nHpopManmoHHO-
KOMMYHMKAIIMOHHOM
«HTepHeT» M IOCTYIIOM B
ANEKTPOHHYI0  HH(OPMAIOHHO-
00pa3oBaTeNbHYIO cpeny
o0Opa3oBaTenpHOH  OpraHHW3aluH,
BeO-KaMephl, KOMMYHHKAIIHOHHOE

CCTH

1. Microsoft Windows 10

2. Microsoft Office PowerPoint
Professional Plus

3. MathCADPrime3.0

4. Maplel8
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obopynoBanue, oOecrmednBaromee
JIOCTYTI K  CeTH  HHTCPHET
(mpoBoaHOE COeIMHEHUE u
0OCCIpoBOIHOE  COCIUHCHHE IO
texaonorun Wi-Fi)
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