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1 Hean u 3axa4y U3y4eHUs AU CHUUILIMHBI (MOYJIA)

1.1 Ilean ocBOeHUSI TUCHUILIMHBI

OcBoeHHEe OCHOBHBIX BO3MOXKHOCTEH  YHHMBEpPCAJIbHBIX COBPEMEHHBIX I1aKETOB
KommbloTepHOit Marematukun MathCad u Maple, mmpoko npuMeHstommxcst A o0paboTKu
pe3yNbTaTOB MaTeMAaTUYECKUX U  (U3MUECKUX OKCIEPUMEHTOB M JJS MOJEITUPOBAHUS
pa3sHOOOpa3HBIX IPOLIECCOB; YIIyOJIEHHOE H3Y4YeHHE M OCBOCHHME CTYJCHTAMH YHCJICHHBIX
METOJIOB pelIeHHs] 3aJay, NPUOOpPETeHHEe U COBEPLICHCTBOBAHME IPAKTUYECKHX HABBIKOB
pabothl B cpene MathCad u Maple; ocBoeHHe M UCIONIB30BaHNE TpadUUECKUX BO3MOXKHOCTEH
3TUX CHCTEM IPH MOJICIMPOBAHUH MPOIECCOB; MOIYUYEHUE OMBITA MCCIIEOBATEIBCKON paboThI;
O3HAKOMJICHHE C METOJAAaMM OpraHu3aluy, IUJIaHUPOBAaHUS M 00pabOTKH pe3yabTaToOB
HKCIIEPUMEHTOB.

1.2 3agaun AMCHUILIMHEI

HayuuTtb cTyJ€HTOB BBINOJIHATH CIIOKHBIE alnredpanyeckue npeoOpa3oBaHusl, BHIYUCIATH
Ipezensl, CyMMBbl, IIPOU3BEIECHUS, MPOU3BOJHBIE U MHTErpajbl, ONEPUPOBATh C MaTpULAMHU U
BEKTOpaMH, pellaTh HEJIMHEHHBbIE YpPAaBHEHHS M CHUCTEMbl ypPaBHEHHH C IOMOIIBIO
maremaTnueckux makeroB MathCad w Maple. HayunTp ¢ TIOMOIIBIO 3THX TIAaKETOB
MOJIEJIUPOBATh MPOLIECCHl U CUCTEMBI, IPEICTABIATh B rpaduueckoit popme pasinyHble 1aHHbIC
U pe3yJbTaThl peIICHHs 3a/1a4.

Ilocne mpoxokaeHus Kypca CTYAEHT IOJDKEH YMEThb CaMOCTOSTENIBHO HCIIOJIb30BaTh
U3JI0KEHHBIE B KypCe CPE/ICTBA MMAKETOB MPH PEeIIEHNH KOHKPETHBIX 3a/1a4 y4eOHOTO U HayYyHOI'0
YPOBHSI CIIO)KHOCTH.

1.3 MecTo aucuuminHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

HucuuiuinHa «MaTteMaTHuecKue MakeTbl U MX INPUMEHEHHE B €CTECTBEHHBIX HayKax»
OTHOCHUTCSI K 4YacTH, (popMupyeMod ydacTHHKaMU OOpa3oBaTeNIbHBIX OTHOIIeHUH, broka 1
"NMucuumnuael (Monynu)" ydeOHoro ruiaHa. B coorBercTBuM ¢ pabouynM y4eOHBIM IJIAHOM
JUCLUIUIMHA M3y4yaeTcsi Ha 3 Kypce 1o o4Hoi ¢opMme oOydeHus. Bujg npomexyTodHoi
aTTeCTalluu: 3a4eT.

Jlj1 OCBOEHHUS MaTepHalloB Kypca TpeOyeTcs MOAr0TOBKA 10 CIEAYIOIIUM JUCIUIUINHAM!
"Marematnueckuii ananus", "Anrebpa", "Anamutuueckas reomerpusa”, “"KommuekcHbiit
ananus", "ludpdepeHunanbHble ypaBHEHUS "

C nomompto makeroB MathCad u Maple »ddexTuBHO pemaroTcs 3aaa4yu
MaTeMaTUYeCKOTr0 aHalN3a, JIMHEHHOW anreOpbl U aHAIMTUYECKOM TeOMETpUH, KIacCHYeCKOM
MEXaHUKH, MaTeMaTH4ecKOoW (u3uKu, (PU3MKH, TEOpUU BEPOATHOCTEH U MaTeMaTH4ecKOH
CTaTHCTHUKH, TEH30PHOI'0 aHaJIW3a, AUCKPETHOM MaTeMaTHKH, TEOPUH TpyMIl, KpUnrorpadpuu u
T.1., TO3TOMY €CTECTBEHHO pacCMaTpuBaThb ATHU IAKEThl KaK KOMIIBIOTEPHYIO MOJJIEPKKY
JT000r0 Kypca M0 €CTeCTBEHHOHAYYHBIM JIUCLHUIIIIMHAM.

1.4 IlepevyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECCHHBIX C INIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI

N3yuenne nanHOM y4uyeOHOW MMCHMIUIMHBI HAmpaBiIeHO Ha (QopMUpOBaHUE Y
00yYaromuXCcsl CIETYIONUX KOMITETEHITHIA:

Pesynprarer 06ydeHus 1Mo

KOII 1 HAUMCHOBAHUEC UHIAUKATOPA JOCTHKCHUA KOMIICTCHIIUN
JUCHUIIIINHE

ITK-4 Cnoco0en paspadarbiBaTh IPOrpaMMHOe ol0ecnedeHne JUIsl pellieHHs NPUKJIaAHBIX 3a1a4 B cdepe
NnpoeccCHOHAIbLHOM 1eATeJbHOCTH

WIIK-4.1 Vmeer HaBBIKM HCIIOJIB30BAHUS COBPEMEHHBIX SI3BIKOB |3HAET KOHLETLUH U MPUHIIMIIBI
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

Kon 1 HanMeHoBaHNe HHIUKATOPA JOCTHKCHUS KOMITETSHITUHI
MCIUTIIINHE

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 MPAKTHYECKH OMBIT pa3paboTku mporpamMmHbIX |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 MaTEMaTHKU B Cpelie
MathCad u Maple

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

o0ecredeHUs B COOTBETCTBHH C YCTAHOBJICHHBIMH TPEOOBaHUAMH YMeeT IpoBOAUTE MATEMAaTHYCCKHE
uccnenoBanus B cpeae MathCad u
Maple u uaTEpIIPETHPOBATH
TIOJTy4eHHBIE PE3yJIbTaThI

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

Pe3ynbrarel 00ydeHHs MO AUCHUIUIMHE JOCTHTAIOTCS B PaMKaX OCYIIECTBICHHUS BCEX
BHUJIOB KOHTAaKTHOM U CAMOCTOSITEIBHOM paboThl OOy4YalOMIMXCS B COOTBETCTBUU C
YTBEPKJACHHBIM Y4EOHBIM IJIAHOM.

NHnukaTopel  AOCTHXKEHUS  KOMIIETEHIIMHA  CUMTAIOTCS
JTOCTHKEHUH COOTBETCTBYIOIIMX UM PE3yIbTaTOB O0yUEHHUSI.

c(OpMUPOBAaHHBIMU  TIPU

2. CTpyKTYpa H coiep:KaHNe JUCIUIITHHBI

2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OOm1ast TpyHOEMKOCTh TUCIMIIMHBI cocTaBisieT 2 3ad.ei. (72 4aca), X pacmpeneneHue
110 BHJIaM paboT Mpe/ICTaBICHO B TaOJIUIIE.

Bunsr pabor Bcero Dopma 00yueHHs
4acoB OYHO- 3a04Hast
O4yHasda
3a04yHast
6

CEMeCTp

(gacel)
KonrakTHasi pabora, B TOM 4HcJe: 32,2 32,2
AyIuMTOpHBIE 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.)

[ToaroroBka k TeKyneMy KOHTPOJIIO 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
Pacripenencnre BUIOB y4eOHOM pabOTHI M UX TPYIOSMKOCTH IO pa3/ieiaM JUCITUILTAHBL.
Pa3z el (TeMbl) TUCHUILUINHBI, 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 — nekumu, JI3 — nmaGopatopHble 3aHsaTus, [I3 — npakTuueckue 3aHATUSA /
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 CEMHHAPCKOI0 THIA (MPaKTHYeCKHe / CeMUHAPCKHE 3aHATHS/
JlabopaTopHbie padoThl)

Ne HaumenoBanue paszzgena TeMaTHKa 3aHsTHil ®dopma TeKy1ero
(Temer) KOHTPOJIA
1. Marnaker MathCAD [pocreiimue Beruucnenus u onepauuu B MathCAD. Mento VYcTHBIif onpoc
MathCAD. Pexum cnpaBku
2. Marmaxer 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. MeToas! peleHyst CUCTEMbI TMHENHBIX 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

BblunciIEHUE IPENETIOB, HHTETPAJIOB, IPOM3BOIHBIX 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 cucreMsl Maple. [Tonms3oBatenbeknii| Y CTHBIH 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 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 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  u3yueHuun

TUCIUIUIMHBI ~ MOTYT TPUMEHATHCA  JJIEKTpOHHOe oOyueHwue,
JMCTaHIIMOHHBIE 00pa3oBaTeIbHbIe 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 O0eceYeHHUsl AJIsl CAMOCTOATEIbHONH padoThl
00y4YaOIIUXCS 10 JUCHHUILIMHE (MOLYJII0)

[Tepedensb yueOHO-METOUIECKOTO 00ECTICUSHHS TUCITUTUINHBI 10

WHIWBUIYabHBIX 3alaHUH,
MTOJITOTOBKA K 3a4eTy

2022 .

2022 r.

Ne Bun CPC BBINOJIHEHHUIO 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 110 BHITIOJIHEHUIO CAMOCTOSITEIEHON paboTh
oOyuatomuxcsi. YTBep:kAeHb! Ha 3acenanny CoBeTa (aKynbTeTa MaTeMaTHKH
u xoMmeioTepHBIX HayK DI'BOY BO «Ky0I'Y». [TpoTokon Ne 5 ot 05 mast

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

VY4eOHO-MeTOINYECKNE MaTepuasbl JUIsl CaMOCTOSITENIbHON pPadOThl 00ydaromuXcs U3
YHCIIa MHBAIK/IOB U JIMI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3710poBbs (OB3) mpenocrasnstorces
B (hopMax, aJalTHPOBAHHBIX K OTPAHWYCHUSM MX 37I0POBbSI U BOCHIPUSATHS HH()OPMAITHIH:

JUist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHNs MM CITyXa:

— B Ie4aTHoM (opme,




— B popMe IEKTPOHHOTO TIOKYMEHTA.

JJIst I ¢ HApYIICHUSIMHA OTIOPHO-IBUTATEILHOTO amapara:

— B mieuaTHo hopme,

— B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCUMOCTH OT KOHTHHTCHTA
oOyJaronuxcs.

3. OOpa3zoBaTebHble TEXHOJIOTMH, NMPUMeHsieMble NPH OCBOCHHH JUCHUILIUHBI
(Mmomyuis)

B xozme wu3ydeHHs JUCHUIUIMHBI TMPEAYCMOTPEHO HCIIOJIb30BAHHUE  CIIEIYIOIIMX
00pa30BaTeIbHBIX TEXHOJIOTUA: TJaOOPATOPHBIE 3aHATHS, CAMOCTOSATENbHAsI pabdoTa CTY/I€HTOB.

KoMmeTeHTHOCTHBIA MOAXOJ B paMKax MpenojaBaHus TUCIUILUIMHBI pealu3yercs B
UCIIOJIb30BaHNY MHTEPAKTUBHBIX TEXHOJIOTHIA B COUETAaHUH C BHEAYIUTOPHOH pabOTOM.

NudopmanionHbple  TEXHOJIOTHWH, MPUMEHSEMble TIPU  HW3YYEHHUU JAUCLUILUIMHBL:
UCIIONIb30BaHWE  WMH(MOPMAIMOHHBIX  PECYpCcOB,  JOCTYNHBIX B HMH(OPMAIIMOHHO-
TEJIEeKOMMYHUKAIIMOHHON ceTn HTepHeT.

AJlanTiBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH, IPUMEHIEMBIC IPU U3YUYECHUH JTUCIUILIAHBI
— JUIsl ULl C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3J0POBbsI IPEIyCMOTPEHA OpraHu3alus
KOHCYJIBTAIIMI C UCTIOJIB30BAHUEM JIEKTPOHHOM MOYTHI.

4. OueHo4YHbIe CPeACTBA JJIsl TeKYIero KOHTPOJIsl yCIeBaeMOCTH M IIPOMEKYTOYHOM
aTTecTaluu

OneHouyHble CpeACcTBa IpEIHA3HAYEHBl JJIsi KOHTPOJS U OLEHKU OOpa3oBaTEIbHBIX

JOCTHKEHUH o0yyJaromuxcs, OCBOMBIIMX  HOpOorpaMMmy  y4eOHOHM  JUCIMIIJIMHBI
«MareMaTH4€eCKHE MaKEeThl U UX IPUMEHEHUE B €CTECTBEHHBIX HAYKax).

O1eHOUHBIE CPEJCTBA BKJIIOYAET KOHTPOJIbHBIE MaTepHalibl Ul MIPOBEACHUS TeKyIIero
KOHTPOJIS B dopme BOIIPOCOB JUISL YCTHOTO orpoca, 3a/laHui JUTSL
CaMOCTOSITENIbHBIX/KOHTPOJIbHBIX Pa0OT U MPOMEKYTOYHON aTTecTanuM B (GopMe BOIPOCOB K
3auery.

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

Kox n HanMmeHnoBaHue HanmeHoBaHuE OIIEHOUHOTO CPEJCTBA

Ne Pe3ynpratsl 06ydeHust
WHIUKATOpA . IIpomexyTouHas
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; dyaknnosan Maple»
pa3paboTku MaTeMaTHIECKUX MTAKETOB
MIPOTPaMMHOTO MathCad u Maple
obecrieyeHUs YMeeT Ucrons30BaTh
(GhyHKIHOHAT
1 MaTeMaTHIECKUX MTAKETOB
MathCad u Maple mis
PpeLeHUs! TPUKIIAIHBIX 3324
B chepe npodeccruoHanbHOK
JIeATeIbHOCTH
Braneer HaBbikamu
HCIIOJIb30BaHHS MAaTIAKETOB
MathCad u Maple mist
pa3paboTKu POTPaMMHOTO
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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) 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 MaTtematuku | 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
3a71a4M; HaBBIKAMH BBIOOpA U
TIPUMEHEHHST KOPPEKTHBIX
METOJIOB U alTOPUTMOB
KOMITBIOTEPHON MaTeMaTHKH
B cpene MathCad u Maple
HIIK-4.5 Cniocoben 3Haet cepsl npuMeHenus | Bompoc mis yeTHOro onpoca Bonpoc Ha 3auete
BHEIPATH pe3ynbTaTthl  |MarmakeroB MathCad n no pasznenam «MarmakeT 1-10
MaTeMaTHYeCKUX Maple MathCAD» u «Marnaker
HCCIIEI0BaHUN U YMeer IpoBOAUTh Maple»
pa3paboTOK MPUKIAHOTO |MaTeMaTHYECKHe
MIPOrpaMMHOTO HCCIIEIOBAaHUS B Cpele
3 obecricucHHA B MathCad u Maple u
COOTBETCTBHH C HHTEPIIPETHPOBATh

YCTaHOBJICHHBIMH
TpeOOBaHUIMH

MOJTyYEeHHBIE PE3YIbTATHI
Brageer HaBbIKAMU
00pabOTKH pe3yIbTaTOB
MaTeMaTHICCKUX
UCCJeJ0BaHui B cpejie
MathCad u Maple

TunoBble KOHTPOJIbLHBIE 321aHUA U UHBbIE MATEPHAJIBI, HEOOXOAUMBIE ISl OLleHKH

3HAHMH, yMeHU i, HABBIKOB U (/M) ONBITA JeATEJIbHOCTH, XaPAKTEPU3YIOLIUX 3TANbI
(¢opMupOBaHNS KOMIIETEHIIMH B Mpolecce 0CBOEHHs 00pa30BaTeIbHON MPOrpaMMblI
Ilpumepnulii nepeuens 60npocoe 01a ycmuoz2o onpoca no pazoeny «Mamnakem

MathCAD»

1. Onwmmmre ocHOBHBIE MieMeHTH okHa MathCAD.
2. Kak BcTaBUTH TEKCTOBYIO 001acTh B fokymeHT MathCAD?
3. Kaxk usmenuts opMart pe3ynbrara AJis BCero AokyMeHTa? A Jisi OTACTBHOTO

BBIpAXKCHUS?

4. Kakwue cucremHuble nepemenHble Bam u3BectHb1? Kak y3nath ux 3Hauenue? Kak
VU3MEHUTH UX 3HAYECHUE?

ONo O

3aJaHHON QyHKIUHN?
9. Moxer qu MathCAD HaxoauTh B aHATUTHYECKOM BHJIE CYMMBI U TIPOU3BEICHU?
10. B yem otamume komauasl simplify oT expand?
11. Yro nenaer xomanna factor?
12. Kakwue Bunsl ¢pyukimii B MathCAD Bam u3BecTHbI?

8

Kakne cMMBOJBHEBIE OInepal MOKHO BBIIIOJIHATE C IOMOIINBKO KOMAaH{ MCHIO?

Kaxkas cuMBoOIbHAS orncpanysd MO3BOJIACT YIIPOIaTb MAaTEMATHUICCKUC BBIpa)KeHI/ISI?
Kak HaxoadaTCsa CUMBOJIbHBIC 3HAYCHUA HpOH3BO,[[HOI>'I?
Kax OCYIICCTBIIAKOTCA CUMBOJIBHBIC BEIYHUCICHUA HHTETPAJIOB JJIA aHAIUTUYCCKU




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

21.
22.
23.

Kaxk BcraBuTh BCcTpoeHHYI0 pyHKIHMIO B 1okymeHT MathCAD?

Kak Haxondarcs penieHus: HeTMHEHHBIX YPaBHEHUA?

Kakwue criocoOsl ocTpoeHus rpadukoB cyiiecTByroT B cucteme MathCAD?
Kak ctpoutcs rpaduk napameTpudecku 3a1aHHON QyHKuuu?

Kak mpousBectu popmaTHpoBaHUE MOCTPOSHHOTO rpaduka GyHKImMmu?

Kak u3MeHUTh LIBET, TOJIIHUHY U TUII JIMHUU Tpaduka?

Onummre o011yt cxemy uccienosanus pynkuun B MathCAD.

Kak pemaercs 8 MathCAD cucrema TMHEHHBIX ypaBHCHHMIA, IIPEACTABICHHAS B
MaTpuuHoM Bujie? Kakue meTopl pemieHuii Bel 3Haere?

Kaxkue oneparops! nporpammupoBanus ectb B MathCAD?

Kaxk 3amaérest ycnouslii onepatop B MathCAD?

Kak ctpositcst oreparopsr 1ukia B MathCAD?

Ilpumepnulit nepeuens 60npocoe 01a ycmuoz2o onpoca no pazoeny «Mamnakem Maple»

el A

~

10.

11.

12.

13.
14.
15.
16.

17.

18.

19.
20.
21.
22.
23.

Onumure OCHOBHBIE JIEMEHTHI OkHa Maple.

Onumure BUAbl IPEICTaBICHUs pallMoHaIbHOIro yKcia B Maple.

Kak nony4yuts npubanxeHHOe 3HaYeHHE PAllMOHATBHOTO YKcia?

Kakumu pazpenuTenbHBIMHA 3HAKAMU 3aKaHUMBAIOTCS KOMaHAbl B Maple u yem oHH
oTInyarrcs’?

OObscHMTEe Ha3Ha4YeHHME KomaHJ factor, expand, normal, simplify,
combine, convert.

Onummre cioco6s! 3aaanust pynkuuii B Maple.

Jyis gero npeaHa3HavyeHa KoMaHaa eval £?

C noMompbl0 KakuX KOMaHJ MOKHO HaWTH BEIIECTBEHHYIO W MHHMYIO YacTH
KOMIUIEKCHOTO BBIPQKEHMSI, a TAaKXKE €ro MOJyJb U apryMeHT, U KOMIUJIEKCHO
comnpsikeHHoe emy yrciio? Kakyro posib BEIIOTHSET KOMaH1a evalc?

Kakue nomonHuTENnbHBIE KOMaHABI CIEAyeT BBECTH HJS TOTO, YTOOBI MOIYYHTH
TOYHOE PELICHUE YPABHEHUs, BCE PELICHUs] YpaBHEHUS?

B kaxom Buze Bblnaercs peuieHue HepaBeHcTBa? Kak OTIIMUMTBL B CTPOKE BBIBOAA
3aKPBITHIA UHTEPBAI OT OTKPBITOTO?

C nmomoIIpl0 KakuX KOMaHJ CTposTCd rpadUKy Ha IJIOCKOCTH M B IMPOCTpaHCTBE?
Kakue apryMeHTbl UMEIOT 3TH KOMaH/IbI?

C nomouipl0 KakoM KOMaHJIbl MOXXHO IOCTPOUTH TpaduK HESBHOM QyHKuHUN?
Onummre ee napameTpsl.

Jlyis gero npeaHa3HavyeHa komanaa display?

C nmomouibio Kakoi KoMaH bl BRIYUCIAIOTCS npenenbl? Kakue y Hee mapameTpsi?
Kakue xoMaH bl TO3BOJISIFOT HAMTH TPOU3BOIHYIO (pyHKIIMN?

Kakas mocienoBaTelbHOCTh KOMAaH HEOO0XOoauMa Ui HAXOXKIACHHS max w Mmin
(GYHKIUY ¢ yKa3aHHeM UX KoopauHar (X, Y)?

OnumuTe OOIIYI0 CXEMy HCCIEIOBaHHUS (PYHKIIMM M TIOCTpOEHUE ee Tpaduka B
Maple.

Kakue koMaHABI HCHONB3YIOTCS JJIs  HAXOXKICHHUS OMNpENeNUTEeNs, MHHOpa,
anreOpanvyecKoro JOMOJIHEHUs, cae/la MaTpHUILIbI?

Kakumu ciocobamu Beraucisiercss oopatHas marpuiia B Maple?

Kaxkas koman/a 1no3BoJisieT pemarb MaTpUYHble YpaBHEHUS?

Kax 3amaércsa ycnoBHbIl oneparop B Maple?

Kak cTpositcs oneparops! nukia B Maple?

Kax 3anmarotcst mpoueypsl B Maple?



3adauu 013 camocmoaAmenbHvIX U KOHMPOIAbHbIX padom no pazdeny «Mamnakem
MathCAD»

3 2x-1 2

5 +
2x2+2x  x°-1 x
1

1. YopocTuTh BblpakeHne

2. Hoctpouts rpaduk pynxmn f (X) =21
3. Petmts ypasuenne 1095 (X —1)2 =logs (9 - X2) —-1.
4. PeuTh cucTeMy ypaBHEHHM

x2+xy=&

y2 +xy=3.

5. Haiitu 006paTHyt0 MaTpuity s
2 3 4

A=|5 6 7
8 9 0

6. Haiitu penieHue cucteMbl ypaBHEHUN
X+2y+3z=7
X-3y+2z=5
X+y+z2=3

a) metogom Kpamepa;
0) meTomom l"aycca;
B) MAaTPUYHBIM METOJIOM.

x* =X
7. Berumcnmats lM————.
X%ﬂnx X+1

dx.

8. Beruuciaurh I 5
COS™ X

o0
( 1)n—1
9. Beruuciaurs é?

X
10. Haiitn npoussoanyto pynkmmn f (X) = —

11. Uccnenosats dpynxmuio  (X) = 3\/ G (X +3).

3aoauu 01 camocmoamenvHvlX U KOHMPOAbHbLIX padom no pazoeny «Mamnaxkem
Maple»

1. Pa3nouTh Ha MHOKHTEIH MOJMHOM [) = x> —4x% +5x — 2.
2. VpoctuTs BEpaskenne SiNZ 3X — sin® 2X — sin5xsin X.

_ ir/6 .
3. JlaHo KoMIUIeKcHOe umcao Z = (2e . HaliTm ero BemieCTBEHHYI0 M MHHMBIE
4yacTH, alnredpandeckyro Gopmy, MOJyJb U apryMEHT.

10



X2 —y2 =1
4. HaiiTu Bce pelieHus CUCTEMbl YpaBHEHH I ) ’
X+ Xy=2.

5. Haiitu Bce pelIeHnsl TPUTOHOMETPUYECKOTO YPABHEHHS sin x — cos* x =1/2.

6. HaliTu unciieHHOE pelieHue ypaBHEHHs e* = 21— X)2.

7. PeluTh HEPABEHCTBO 2 In2 X—Inx<1.
8. HapucoBarp mapamMeTpHuecKH 3aJaHHYI0 IOBEPXHOCTH (uct Mebuyca):

x:(5+ucos[%Dcosv, y:(5+ucos[%Dsinv, z:using), v e[0,27],

uel[-11].

X
[ x®—2x+1
9. Beuucaure npegen lim| ———

x>\ X2 — 4x + 2

85
10. Haiitn — (Inx).
OX
x%(x—1)
11. IlpoBecTu nonHOE UCCAEOBaHUE QYHKIMH Y = —————.
X+1
) (x3 - 6)dx
12. BeIuucnuTh HEONpeAEICHHbIH HHTErpal _[ 4 5 .
X" +6x°+8
R 2
§ 0.2 5in(3x)e
13. Yucnenno HalWTU UHTETpall j — 1 dx
01 X
1 2 -3
14. Pemmrts MatpuuHoe ypaBHemume: AX = B, re A=|3 2 -4},
2 -1 O
1 -3 0
B=(10 2 7
10

3adyeTHO-3K3aMEHALIMOHHbIE MAaTepHAJbl JI1 NPOMEXKYTOYHOH  aTTecTaluM

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

1. Kak Berauciauth npeaes GyHKIUE B TOYKE ¢ IPUMEHEHHEM MaTeMaTHIECKOTro makera?

2. Kak BBIYHMCIHTH OOPATHYIO MATPUILY C MCIIOJIb30BAaHUEM MAaTEMaTHYECKOrO aKeTa?

3. Kakue BctpoenHble B Mathcad QyHKIMM HCTONB3YIOTCS NPHU PEUICHUH CHCTEMBbI
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 JIi B MATEMATUYECKOM IMAKEeTE BHIYMCIIMTE HEONPEASIECHHBIN nHTErpa?
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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 xomaHIbI HCTIONB3YIOTCS B Maple s moctpoeHus rpadikoB Ha MJIOCKOCTH U B
IPOCTpaHCcTBE?

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

Kpurepun oueHuBanus pe3yJbTaToB 00yUYeHUs
Kpumepuu oyenusanus no 3auemy:
«3aYTEHO»: CTYNICHT BJaJieeT 3HAHUSMH I10 MCIIOJIb30BaHUI0 MaTmakeroB MathCad u Maple npu
pemieHuy 3aaad MpodecCHOHATBHON JESITeNbHOCTH, 3HAeT (YHKIIMOHA MaTeMaTHYEeCKHX
naketoB MathCad u Maple, ymeer pemarp 3amaun B cpeae MathCad u Maple, momyckaer
HE3HAYUTEIbHBIE OIINOKH;

«HE 3a4YTEHO»: MaTepUall HE YCBOEH WJIM YCBOEH YAaCTUYHO, CTYIACHT 3aTPyAHSETCS NPUMEHSThH
maTtnaketsl MathCad u Maple npu peuienuu 3anad npodecCuoHaNbHON AESITETbHOCTH, UMEET
JIOBOJIBHO OTPAaHUYEHHBIN 00BEM 3HaHUM MPOTPAMMHOI0 MaTepuaa.

OrneHouHBIE CpencTBA Uil HMHBAJIHIOB W JIMII C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH
3JI0POBBSI BEIOUPAIOTCS C YYETOM UX MHIUBHYaIbHBIX CUXO(U3NUECKIX 0COOCHHOCTEH.

— IpU HEOOXOAMMOCTH WHBAJIWAAM M JIMIAM C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
37I0POBBSI ITPEOCTABISIETCS JJONOJTHUTEIbHOE BPEMS I OJATOTOBKH OTBETA Ha 3a4ere;

— IIpH TPOBEJICHUH TPOLECAYPHI OIICHUBAHUS PE3YyIbTaTOB O0yUCHHS MHBAIUIOB U JIUI] C
OTpaHMYCHHBIMU BO3MOYKHOCTSIMH 3/I0POBbSI IIPEIyCMATPUBACTCS MCIIOJIb30BAHHE TEXHHUYECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C X WHAWBUIAYAIBHBIMUA OCOOCHHOCTSIMH;

— TIpH HEOOXOIUMOCTH JJIsl O0YHYAIOIIUXCSl C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbSI
U WHBAJIUAOB TIPOIEAypa OICHUBAHUS pE3YNbTAaTOB OOydYEHHs 10 JAWCHUILUTUHE MOXKET
IPOBOIUTHCS B HECKOJIBKO 3TATIOB.

[Iponienypa oneHMBaHUsI Pe3yJabTAaTOB OOYYCHHs MHBAIUAOB M JIMII C OrpPAaHHYCHHBIMH
BO3MOXHOCTSIMM 3JI0POBbsSI 0 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUE
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHWYCHUSM HUX 3/I0POBBS M BOCHPUATHUS
uHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

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

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIIeHUsIMU CITyXa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO ammapara:

— B I1e4aTHO (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TepeyeHb MOXeT OBbITh KOHKPETH3MpPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0ydJaronuxcs.

5. IlepeyeHb y4eOHOM JIUTEPATYPbl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOT Uil

5.1. YueOnas 1uteparypa

1. bynun M.A. Maple ans cryaeHtoB ¢pusukos: yued. nmocobue: 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: yue6noe mocodue / FO. E. BockoboitankoB, A. @. 3amopoxHbIil. — 2-€ u3.,
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http://biblioclub.ru/index.php?page=book&id=461826

crep. — Cankr-IlerepOypr: Jlanb, 2021. — 224 c. — ISBN 978-5-8114-2052-0. — Tekcr :
3JIEKTPOHHBIH // Jlanp : AIIEKTPOHHO-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 Tarapcrtan, Ka3aHckuii HallmOHaIbHBIA HCCIIETOBATEIBCKUI TEXHOIOTHUSCKUN
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 ['"MI. MATHCAD 14: OcHOBHBIE CEpBHCHI M TeXHOJOTHH /
I''W. loxapckas, .M. HazapoB. — 2-e wu3zn., ucrnp. — M.: Hanumonaneneiii OTKpBITBINA
YuuBepcurer «<MHTYUT», 2016. — 139 c.
— URL: http://biblioclub.ru/index.php?page=book&id=429120

5. MyrammumoBa C.P. IlpakTuyeckue 3aHATHS 10 MaTEeMaTHYECKOMY aHaM3y C
ucnonb3oBanueM MathCad: yuebnoe nmocobue / C.P. MyrammmmoBa. — 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 oubmuoreka GREBENNIKON.RU https://grebennikon.ru/

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

J1eKTPOHHO-0UbIM0TeuHbIe 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)

[lo xypcy npeaycMoTpeHO NpoBeieHUEe 1a00paTOPHBIX 3aHATUN, HA KOTOPBIX CTY/EHTHI
OBJIa/IEBAIOT HABBIKAMH PAOOTHI C Pa3IMYHBIMU MAaTEMATHYECKUMU MTaKeTaMU.

Baxkneiimum sTanoM u3ydeHus Kypca SBISETCSl caMocTosTeNnbHast paborta. Tekymas u
orepekarolias caMmocTosiTeNnbHass pa0oTa CTyJeHTa, HalpaBleHHas Ha YyriayOieHue u
3aKperyieHue 3HAHWW CTYAEHTa, pa3BUTHE NPAKTUUECKUX YMEHHUI, OCYIIECTBISETCS IpHU
npopaboOTKe COOTBETCTBYIOLIEH JIMTEpaTypbl, H3YYEHHH TEOPETHYECKOro Marepuana K
71a00paTOPHBIM 3aHIATHUAM, B TOM YHCJIE U3 3JIEKTPOHHBIX HCTOYHUKOB MHPOPMAIIUHU, TOATOTOBKE
K TEKYILIEMY 1 UTOTOBOMY KOHTPOJISIM.

JUisa ynydmieHus kKadecTBa UM 3(PQPEKTUBHOCTH CaMOCTOSITENIbHOM pabOThl CTYAEHTOB
npejylaraeTcst CHucok ydyeOHoW snuteparypbl. Ilpu camocrositenbHON paboTe CTYNEHTY
HEOOXOJUMO YJEeNUTh 0co00e BHHUMaHHE MPaBWIBHOMY IIOHMMaHHUIO U TIPaMOTHOMY
yIOTPEOICHUIO TEPMUHOB; COCPEIOTOUNTHCS Ha BBIABICHUU MPUYMHHO-CIIEICTBEHHBIX CBSI3€H;
cleyeT MpOSBIATh MUHTEPEC K pa300paHHBIM B Y4EOHMKAX IpHUMeEpaMm; HaXxOIUTh OOBSICHEHUS
MaTEMAaTUYECKUX NOHSTUN, METOJIOB MCCIIEOBAHMS, IPUHIUIIOB IIOCTPOEHUS MaTEMATHUECKUX
MOJIETIEH.

TBopueckas npoOIeMHO-OpUEHTUPOBAHHAs caMOCTOsITebHAs padoTa, HalpaBlieHHas Ha
pa3BUTHE UHTEIUIEKTYaJbHBIX YMEHHUH, KOMIUIEKca Mpo(ecCHOHANbHBIX KOMIIETEHIIHH,
MOBBILIEHNE TBOPUECKOTO TIOTEHIIMAJIA CTYIEHTOB 3aKJI04YaeTCs B:

— MOHUCKE W aHajlu3€ Hay4yHbIX MNyOJMKalMil 1O KaxaoMy pasleny Kypca, HX
CTPYKTYPUPOBAHUIO U MPEJICTABICHUH MaTepuasa Jjs Mpe3eHTaluu Ha pyOeKHOM KOHTpOJIE;

— Y4YacTUU B HAyYHBIX CTY/I€HUYECKUX KOH(PEPEHIIUAX, CEMUHAPAX U OJUMITNAIAX.

OneHka pe3ybTaTOB CaMOCTOSITEIbHON pabOThl OpraHu3yeTcs Kak €IMHCTBO JABYX (opMm:
CaMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI MPENO1aBATENS.
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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
https://grebennikon.ru/
http://www.biblioclub.ru/
https://e.lanbook.com/

@DopMBI KOHTPOJISI CO CTOPOHBI NIPENOABATEINS BKIFOYAIOT:
— YCTHBIH ONpoc Ha Ja00PaTOPHBIX 3aHATHIX;
— CaMOCTOSTENbHbIE PA0OTHI IO PE3yIbTaTaM U3YYEHHs] HEKOTOPBIX Pa3AeiioB Kypca;
— 3ayer.

Jns cpaum 3adera HAIO M3YyYUTh Marepuan pasfenoB 1, 2 tabmuuel B myHKTE 2.2 H
HAY4YMThCS pellaTh IPAKTUYECKHE 3aJaHus MO0 TeMaM AJTUX pa3eloB Ha JabopaTOpHBIX
3aHATHSIX. TeopeTHyecKue BONPOCHl K 3a4e€Ty NPUBEAEHBI B MYHKTE 4. 3adyeT BBICTABIAETCS
II0CJI€ YCIIEIIHOTO BBIIIOJIHEHUS CAMOCTOSITENbHBIX paloT.

B ocBoeHuu IUCHUIUIMHBI MHBAJIUAAMU U JUIAMH C OTPAHUYEHHBIMH BO3MOXHOCTSAMU
37I0pOBbsi OOJIBIIOE 3HAYCHHE HMEET HMHAMBUIyallbHas ydueOHas pabora (KOHCYJIbTAllMU) —
JIONOJTHUTENIHOE PAa3bsCHEHUE yueOHOr0 MaTepHaa.

WupuBuyanbHble KOHCYJIbTAllMM 110 IPEIMETY SBISAIOTCS BaXXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIWBUIYAIN3aIUU OOYUYEHHUS U YCTAHOBJIEHUIO BOCIMTATEILHOTO KOHTAKTa
MEXIy IIpernojaBaTesieM M OO0y4aroIUMCs HMHBAJIMIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBbSI.

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

HaunmeHnoBaHue crienuaabHBIX OCHaIICHHOCTH CTIEUATBHBIX IlepedyeHp MUIIEH3MOHHOTO
OMEILEHU I OMEILEHU I IIPOTPaMMHOT0 00eCTieyeHHUs

YueOHble ayTUTOPHH IS Meb6enb: yuyeOHast MmeOenb 1. Microsoft Windows 10
MIPOBEICHUS 3aHATUI Kommuekr  cnernuanusupoBannoit | 2. Microsoft Office PowerPoint
CEMHHAPCKOTO TUTIA, TPYIIIOBHIX U | MEeOEIN: 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

«/HTEpHET» U NOCTYIIOM B

ANIEKTPOHHYIO HH(POPMAIOHHO-

00pa3oBaTeNbHYIO Cpeay

00pa3oBaTeIbHON OpraHu3alyu

JUis  caMocToATENbHOW  paboThl  OOy4aromMxcs MPEAYyCMOTPEHBbl  IOMEIIEHHUS,
YKOMIUIEKTOBAaHHbBIE CHEIMAIM3UPOBAHHON MeOeblo, OCHAIEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXKHOCTBIO TOAKIIIOUEHHS K ceTu «VHTepHeT» N o0OecredeHneM JOCTyla B AICKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENIbHYIO CPEely YHUBEPCUTETA.

HanmeHoBaHMe OMEILECHUH JUTs OcCHaLIeHHOCTh OMEIICHUH IS [TepeveHb JIMLIEH3HOHHOTO
CaMOCTOSITENIbHON paboThI CaMOCTOSATEIBHON PabOThI NPOrpaMMHOT0 obecedeH s
oOygarommuxcs oOyJaromuxcs
[Momemienne ans camoctosTenbHON | Mebens: yueOHas MeOemb 1. Microsoft Windows 10
pabothl oOywaromuxcs (anTanpHbIl | KoMrutekr — cnemmanmsupoBanHOU | 2. Microsoft Office PowerPoint
3ai HayuHo#t 6uOnmoTexu) MeOeIu: KOMITBIOTEPHBIE 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, oOecreunBaromnice
JOCTYm K  CETH  HHTEpHeT
(mpoBoaHOE COEMHEHUE u
OecripoBOTHOE  COEOMHEHHE IO
texuomorud Wi-Fi)

CETH

1. Microsoft Windows 10

2. Microsoft Office PowerPoint
Professional Plus

3. MathCADPrime3.0

4. Maplel8
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