MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
denepanbHOe roCyJapCcTBEeHHOE 010:KeTHOE 00pa3oBaTe/IbHOE YUpeKAeHne
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsaenune noarorosku/cnenuaibHocth: 13.03.01 TennodHepreTuka u TEMIOTEXHHKA

HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: ABTOMHTI/I32HI/IH TEXHOJOI'HY€CKHUX ITPOLECCOB B
TCIUIOOHEPIreTuKe

YpoBeHnb 00pa3oBaHus: Beicliee 00pa3oBaHue - 0aKaJaBpuaT

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
HMHOOPMAIIMOHHBIE TEXHOJIOI'MHA

Baok: Baok 1 «/Iucuyuniaunbl (MoOxyJam)»
Yacrp 00pa3zoBaTebLHOM
Obsi3aTenbHas
MPOrpaMMBblL:
Ne qucuMnIMHBI 10 yyeOHOM
Auett y y 51.0.09

ILUIAHY:

TpyaoeMKOCTb B 3a4eTHBIX
eIMHULAX:

1 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

1 cemectp - 32 yaca;

[pakTnyeckue 3aHATHSA

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

JlabopaTopHble pa6oThI

1 cemectp - 32 yaca;

Koncynbranumn

1 cemectp - 2 yaca;

CamocrosiTesbHasi padora

1 cemectp - 113.5 yacos;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaXxX 4YaCoB ay/IMTOPHbIX 3aHSATHH

BKJIIOYas:
JlabopaTopHasi paGora
KonTposabHnas padora
Pemenue 3agau

HpOMe)KyTO‘{Haﬂ aTTrecrauud:

IK3aMeH

1 cemectp - 0.5 yaca;
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IMPOI'PAMMY COCTABNIJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu OykoB B.®.
[IpenonaBareinb NaerTbnratop Rd91184b2-0OchKovVF-1531e2ff B.®. OukoB
(1OIKHOCTB) (moanuce) (pacuudpoBka
TIO/AITUCH)
COI''TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
PyKOBOI[I/ITe_]II) CseneHva o snagensuye L3N M3K
Bnageneyu Me3nH C.B.
00pa3oBaTeIbHON MTPOTrPaMMBI Maenmugnkarop R420ae592-MezinSV-dca0cfee C.B. Me3un
JIOJDKHOCTD, y4€Has CTENEHb, y4€HOE 3BaHUE MOAINCH aclu(ppoBKa
y y p p
MIOJITIHUCH)
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
3aBeHyIOH_II/II‘/JI BBIHyCKaIOIHeﬁ CseneHva o snagensuye L3N M3K
s é Bnageneyu YepHaes A.H.
Ka(be JIPBI * Mol ¢ WaeHTMMKaTOD R7a977450-ChernyaevAN-b37575€) A.H. qepH;IeB
(1OIKHOCTB, ydeHast CTENEHb, yIEHOE 3BaHKE) (moanuce) (pacuudpoBka

MOJITTHCH)



1. HEJIM U 3AJAYH OCBOEHU A JUCIHUITJINHBbI
Heab ocBoOeHMs AUCHUIUIMHBI. M3YYCHHE TEOPUM W TPAKTHKH HCIIOJIb30BAHUS COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTH, OCBOEHHE COBPEMEHHBIX MPOTPAMMHBIX CPEACTB Ul PEIICHHUS Y4EOHBIX,
WH)KCHEPHBIX M HAYYHO-TEXHUYECKUX 33134
3amauu IMCHMIINHBI
- U3y4YCHUE MTPUEMOB PEIICHHS THITMYHBIX (PU3NKO-MATEMATHYECKUX 33124 C UCIOIb30BaHHEM
COBPEMEHHBIX MaTeMaTHYECKUX MTAKETOB M S3bIKOB IPOIPAMMHUPOBAHUSI BEICOKOTO YPOBHS;
- OCBOCHHE IIPUEMOB HUCIOIB30BaHUS pecypcoB MHTepHeTa A7 pemeHus 3a1a4 yueOHoil,
WH)KCHEPHOW M HayYHO-TEXHHUYECKON HAIPaBICHHOCTH;
- OCBOCHHE IPUEMOB CO3/IaHUs IPOTPAMMHOTO KO/Ia.

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJIbTaThl 00yYeHHs TI0
JUCIUILINHE, COOTHECEHHBIE C HHAMKATOPAMH J0CTUKEHUs KOMIIEeTeHIINIi

Kon n HanmeHoBaHue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s
KOMIeTeHIIHH HHIMKATOPA 10CTHKEHHUSI
KOMIEeTeHIIHH

YK-1 Cniocoben NJI-1yk-1 BemomHseT mouck 3HaTh.
OCYIIECTBIISITH TIOUCK, HEe0OX0oaMMOM HHPOPMAIIHUH, - CII0COOBI TPAUYECKOrO TPEICTABICHHUS
KPUTHYECKHUM aHAIIA3 U €€ KpUTUYECKUN aHaIu3 U PCHICHNA HHXCHCPHBIX H HaydHO-
CUHTE3 uHpOpMAIUH, 0000111aeT pe3yabTaThl TCXHUICCKHX 3a1a',
IIPUMEHATh CUCTEMHBIN aHaJIM3a JUIsl PeLICHUs - COBPEMEHHBIC METO/IbI II0MCKA HCXOHOM
MOAX O/ JIJISl PEIICHHS [IOCTaBJICHHOH 3a1a4uu vH(pOpMaluK s pemeHust Pu3uKo-
IOCTaBJICHHbIX 337124 MaTeMaTHUYECKUX 3a7a4 Ha KOMITbIOTEpE C

HUCIIOJIB30BaHHEM (1)I/I3I/IT~ICCKI/IX BCJIMYHH C
CAMHUIOAaMU UX U3MCPCHUA.

YMETh:
- IPUMEHSATH TPAPUKy U aHUMAITUIO IS
KPUTHYECKOTO aHAJIN3a U PEeIIeHUs
IMOCTaBJICHHOM 3aJ]a4M;

- yMeTh 0000111aTh 3HAHUS U3 Pa3HBIX
pa3/esioB HAYKHW W TEXHHUKH JIJIST PEIICHIS
(bu3MKO-MaTEMaTHUECKUX 3a7a4 Ha

KOMITBIOTEPE.
OIIK-1 Cnocoben U-1onk-1 JleMOHCTpUpPYET 3HaTh:
TIOHUMATh TIPUHIAIIBI TIPMHIHITBI PAGOTHI - OCHOBHBIE YHUCIIEHHBIE METOJIbI PEIICHUS
paboThl COBPEMEHHBIX COBPEMEHHBIX (pu3nKO-MaTEMaTHYECKUX 3a/1a4;
UH(OPMAIIMOHHBIX MH(POPMAIIHOHHBIX - OCHOBBI PUMEHEHUS TIOJIOKEHUH
TEXHOJIOTHIl U TEXHOJIOT Uil bu3KKYM, MaTEMaTHKH, XUMUH,
HCIIOJIH30BATh WX IS WH)XEHEPHOU rpaduKH JIJIsl pEeIICHUS
pelienus 3ana4y (bu3MKO-MaTEMaTHUECKUX 3aj1a4d Ha
npohecCuOHaNBHOM KOMITHIOTEPE.
JeSATeTbHOCTH
YMETB:
- IPUMEHSTh OCHOBHbBIE YHCIICHHbBIE
METO/IbI pelieHus (PU3NKO-
MaTeMaTUYeCKHuX 3aJ1ay;
- MPUMEHSITh AHATUTHYECKHUE U YNCIICHHBIE
METO/bI JUIsl pELIEHUS TOCTaBIECHHBIX
3a/ad.
OIIK-2 Criocoben UJI-1onk-2 Anroputmusupyer | 3HaTh!




Koa u HaumeHoBaHMe
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

pa3pabaTbIBaTh AITOPUTMBI
U KOMITbIOTEPHBIC
ImporpamMmsbl, IMpUroJgHbIC
TS TIPAKTUYECKOTO
IMPUMCHCHUA

peleHne 3a7a4d U peaan3yer
ITOPUTMBI C HCIIOJIb30BAaHHEM
IPOTPaMMHBIX CPE/ICTB

- 0COOEHHOCTH MPUMEHEHUS
AHAIMTHYECKON MAaTEeMaTHKH M YHCIEHHBIX
MCTOHOB JJId pCHICHUA CUCTEM JIMHEMHBIX
Y HEJIMHEWHBIX aNreOpandecKux
YPaBHEHUN;

- OCHOBHBIE aJITOPUTMBI JJIsl PELICHUS
(HU3MKO-MaTEMaTHYECKHX 3214 Ha
KOMITBIOTEpE.

YMETB!

- UCTIOJIH30BaTh BCTPOCHHBIEC (DYHKIIUU
aHAJIMTUYECKUX IpeoOpa3oBaHUi U
YUCJIEHHBIX METOJIOB pacuera JJisi CUCTEM
JMHEWHBIX U HEJIMHEHHBIX
aJreOpanvyecKknx ypaBHEHUI;

- IPUMEHSATH AJTOPUTMBI JUIsl peILICHUS
(¢u3UKO-MaTEMaTUUECKUX 3ajad Ha
KOMIIbIOTEPE.

OIIK-2 Cnocoben
pa3pabaThIBaTh aIrOPUTMBI
U KOMITBIOTEPHBIC
IPOTPaMMBI, TTPUTOTHBIE
JUTSL IPaKTUYECKOTO
PUMCHCHUS

N 1-20mnk-2 [IpumensieT
cpencTBa HHPOPMAITMOHHBIX
TEXHOJIOTUH TSI TOUCKA,
XpaHeHHs, 00padOTKHU, aHATH3a
U TIPEJICTaBJICHUS
uH(popManuu

3HATh!
- METO/Ibl aHAJIM3a U MOJICJINPOBAHUS
AKCIIEPUMEHTAJIBLHOTO UCCIIEI0BAHMS;

- OCHOBHBIE Cpe/ICTBA MH(POPMAIIMOHHBIX
TEXHOJIOTHH JUIs IOUCKA, XpaHEHMUS],
00paboTKH, aHaIM3a U NPEACTaBICHUS
MH(pOpMaLIUH.

YMETh:
- IPUMEHATh METO/Ibl 00pPadOTKU

AKCIIEPUMEHTAIBHBIX JaHHBIX B
MH)KEHEPHBIX pacueTax;

- UCTIOJIH30BATh BCTPOCHHBIC ()YHKIINU
cucrembl Mathcad u rpaduueckoe
Ipe/CTaBICHNE PE3yIbTATOB /IS
00paboTKH, aHaJIM3a U NPEACTaBICHUS
WHPOPMAIINY TPUMEHHUTEIBHO K
MH)KEHEPHBIM pacyeTam.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumiMHa OTHOCHTCS K OCHOBHOM IpodecCHOHaTbHOW —00pa3oBaTeNbHOM mporpamme
ABTOMAaTH3aIdsg TEXHOJOTHUECKHX TMpoieccoB B TerodHepreTuke (mamee — OIIOII), nampaBienus
noarotoBku 13.03.01 TeruosHepreTHka U TEIUVIOTEXHHUKA, YPOBEHb 00pa30BaHUs: BhICIIEE 0Opa30BaHHE -

OaxanaBpuar.

Bazupyertcs Ha ypoBHE cpeHero oo1ero oopazoBaHusl.

PesynbTarsl 00yueHus, Moxy4eHHbIE IPYU OCBOEHUH TUCHUIUIMHBI, HEOOXOIUMBI IPU BBIOJIHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHOMN paboTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OOm1ast TpyI0EMKOCTh JUCIUILIMHBI COCTABISAET 5 3aUeTHBIX equHuUIl, 180 gacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Paznenbl/Tembl g =| =«
Ne JUCTIATUTHHBL/ (pOpMBI § % § KonrakrHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/1 IIPOMEKYTOIHOM o &| 3 Koncyubranms NKP PaGora s | LOATOTOBKA K METONYECKUE yKa3aHMUs
arTecTammn | © e T e ey Tk | ikkn | o | M| cemeetpe ﬂ)ﬁ;fff
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBBI paOOTHI B 8 1 2 2 - - - - - - 4 - Iloozomogka Kk nabopamopuoil pavome: Jns
cpenax KOMIBIOTEPHBIX BBINIOJTHEHHS 3aJaHUH 110 1abopaTopHOit padote
MaTeMaTHIECKUX HE00XOMMO MPEABAPUTEIILHO U3YIUTh
porpaMm COOTBETCTBYIOIIME pa3nielbl yueOHnka OuKoB
1.1 OCHOBBI PabOTHI B 8 2 2 - - - - - - 4 - B. @., boromonosa E. I1., UBanos /1. A.
cpenax KOMIBIOTEPHBIX dusnko-mareMaruueckue 3Toabl ¢ Mathcad u
MaTeMaTHYeCKHX WurepHet: YueGHOE mocodre.— 2 € U3, UCIp.
IIpOrpaMMm n non.— CII6.: UznarensctBo «Jlanby, 2018.
H3yuenue mamepuanog iumepamypnolx
UCHMOYHUKOG:
[1], 3-11
[2], 3-11
2 MeTomp! penreHus 20 4 4 - - - - - - 12 - IToozomoeka k nadopamopnoii pabome: J1ns
HEKOTOPBIX BBINIOJTHEHHS 3aJaHUH 110 1abopaTopHOit padote
anreOpanyeckux 3a1aq HE00XO0MMO MPEABAPUTEIILHO U3YIUTh
B cpene Mathcad COOTBETCTBYIOIIME pa3ienbl yueOHnka OukoB
2.1 MeTomp! penreHus 20 4 4 - - - - - - 12 - B. ®., boromomnosa E. I1., UBanos /I. A.
HEKOTOPBIX dusnko-maremMaruueckue 3Tobl ¢ Mathcad u
anrebpandyeckux 3amad Wuteprer: YueOHoe mocobue.— 2 € u3., UCtp.
B cpeae Mathcad u gon.— CII6.: U3parensctBO «Jlanby, 2018.
H3yuenue mamepuanos numepamypHuix
UCHMOYHUKOG:
[1], 63-104
[2], 63-104
3 I'paduka v aHMAIUSL 20 4 4 - - - - - - 12 - Ilod2omogxa K KOHmpoILHOU padome: JIns
Mathcad MIOJITOTOBKE K KOHTPOJIbHOU paboTe
3.1 I'paduka u aHIMAIUSL 20 4 4 - - - - - - 12 - HE0OX0/IMMO TIPEIBAPUTEIHLHO U3YIUTh
Mathcad COOTBETCTBYIOIINE pa3iesibl yaeOHnka O4YKoB
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B. ®@., boromonoga E. I1., IBanos /1. A.
dusuko-mareMaTnueckue 3ToA6I ¢ Mathcad u
WurepHer: YueGHOE mocodre.— 2 € u3N., UCIp.
u gon.— CII6.: U3patensctBo «JIaHby», 2018.
H3yuenue mamepuanos aumepamypHsix
UCHOYHUKOB:

[1], 137-195
[2], 137-195
4 CuMBOIbHAS U 18 6 Ioozomogka Kk 1adopamopnoii pavome: J{ns
rHOpHUIHAS MaTeMaTHKa BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
Mathcad HE00XOMMO MPEABApUTEIILHO U3YIUTh
4.1 MeTomp! penreHus 18 6 COOTBETCTBYIOIINE pa3zienbl yaeOHnka O4IKoB
TUTTUYHBIX (PHU3HKO- B. ®., boromonoga E. I1., UBanos /1. A.
MaTeMaTHYeCKUX 3a1a4 dusnko-maremMaTuueckue 3Toabsl ¢ Mathcad n
B cpene Mathcad Wurepuet: YuebHOE mocodue.— 2 € u3 1., UcIp.
BCTPOEHHBIMH n non.— CII6.: UznarensctBo «Jlanby, 2018.
CpeacTBaMU U H3yuenue mamepuanog 1umepamypHyix
npueMamMu UCHMOYHUKOG:
POrPaMMHUPOBAHHUS [1], 458-467
[2], 458-467
5 Bcerpoennsie 20 12 Ilodzomogka K nabopamopuoii padome: J1ns
MHCTPYMEHTBI PeLICHHS BBINIOJTHEHHS 3aJaHUi 110 1abopaTopHOit padote
anredpanyecKux HE00XO0MMO MPEABAPUTEIILHO U3YIUTh
YpaBHEHUI B cpenie COOTBETCTBYIOIIME pa3ienbl yueOHnka OuKoB
Mathcad u Maple B. ®@., boromonoga E. I1., Banos JI. A.
5.1 Berpoennsie 20 12 dusnko-maremaruueckue 3Toabsl ¢ Mathcad n
MHCTPYMEHTBI PeLICHHS HnTepreT: Y4eOHoe nmocodbue.— 2 € u3j., ucmp.
anre0panIecKux u norn.— CII6.: M3garenscTBo «Jlauby», 2018.
ypaBHEHHH B cpeie H3yuenue mamepuanog iumepamypHsix
Mathcad u Maple UCHIOYHUKOB:
[1], 63-104, 197-235
[2], 63-104, 197-235
6 Paborta B cpeze 18 10 ITodzomoeka k rabopamopnoii pagome: s
Mathcad ¢ BBITIOJTHEHUS 3aJJaHUH TI0 JTabopaTopHOH paboTe
¢br3nyecKknMH HEO0OXO0/IMMO TIPEIBAPUTEIHLHO U3YIUTh
BEJINUMHAMHU COOTBETCTBYIOIINE pa3/iesbl yaeOHnka O4KoB
6.1 | dyHKIMM U OTIEPATOPEI 18 10 B. @., boromonosa E. I1., iBanos JI. A.
Mathcad u ®dusnko-maremMaruueckue 3Toabl ¢ Mathcad n

0COOEHHOCTH UX

WurepHer: YueGHOE nocodre.— 2 € u3J., ucup.
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IIPUMEHEHUA C

n porr.— CII6.: M3gaTensctBo «Jlanbsy», 2018.

pa3MepHBIMHA H3yuenue mamepuanog numepamypHsix
BEIIMYMHAMU UCMOYHUKOB:
[1], 12-39
[2], 12-39
7 WuTepnonsius u 20 4 4 - - 12 - Hoozomogka K KOHmpo.bHoU padome: Jns
anpPOKCUMAITHS B MOJITOTOBKE K KOHTPOJIBHOI paboTte
cpene Mathcad HE00XOIUMO TIPEABAPUTEIBHO H3YIHUTh
7.1 WuTepnonsiius u 20 4 4 - - 12 - COOTBETCTBYIOIIUE pa3/ieibl yueOHuka 2.0O4KoB
arnnpoKCcUManus B B. ®@., boromoinoga E. I1., Banos JI. A.
cpene Mathcad Dusuko-MaTeMaTudeckue 3Toabl ¢ Mathcad n
Wntepnet: YuebHoe mocodbue.— 2 € u3., UCIIp.
n norr.— CII6.: M3naTensctBo «Jlanesy», 2018.
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[1], 308-313
[2], 308-313
8 Pemenue 20 4 4 - - 12 - Ioozomoeka pacuemmuslx 3adanuii: J1ns
CTAaTUCTUYECKUX 3a/1a4 MOJITOTOBKH PAaCcUeTHOTO 3aaHUsI HEOOXOAUMO
B cpene Mathcad peLnTh 3a]a4y OCTPOSHHUS THCTOTPaMMBI Ha
8.1 Pemenne 20 4 4 - - 12 - OCHOBE JJaHHBIX POCTa U Beca CTYJEHTOB BCEX
CTAaTUCTUYECKUX 3a/1a4 TPYIIIT TOTOKA
B cpeae Mathcad H3yuenue mamepuanoe 1umepamypHsix
UCHOYHUKOB:
[1], 313-335
[2], 313-335
DK3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 32 - 0.5 80 335
Hroro 3a cemecTp 180.0 32 32 - 2 - 0.5 1135

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — unanBuyanbHble KOHCYJIbTAlMU 0 KYpCOBBIM NpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenta; UKP — nnas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. OcHosbi pabombi 6 cpedax KOMNbIOMEPHBIX MAMEMAMUYECKUX NPOSPAMM

1.1. OcHOBBI pabOTHI B Cpellax KOMIIBIOTEPHBIX MAaTEMAaTUYECKUX ITPOTPAMM

OcHoBHble 00BbekThl Mathcad-gokyMeHTa: KOMMEHTapuid, 4MCIOBas KOHCTAHTA, TEKCTOBAas
KOHCTaHTa, TMepeMeHHas (BCTpOGHHAs M IIOJIb30BaTeNbCKasi), (yHKIUs (BCTPOCHHAs U
M0JIb30BATENbCKAs), OMepaTop (BCTPOSHHBIM M MOJB30BAaTENbCKHUIT), BBIpaXKEHUE, COOOIIEHHE 00
omunOke. OCOOCHHOCTH HIIEHTU(PUKATOPOB (MMEH TNEpeMEHHbIX W (QyHKnmii) B cpeae Mathcad.
Cuctembl  ucuucnenudd  Mathcad 15: ngBomyHas, BOCbBMEpHYHAs, JECATEpUYHAS U
mectHanuarepuunas Iloctgukcst b, o u h. BBog u BbIBOX uHMcen B pPa3sNUYHBIX CHCTEMax
ucuncineHuii. BBoa komminekcHoro yucna. Ckansip, BEKTOp, MaTpulla U COCTaBHOM MacCUB B Cpelie
Mathcad. Omeparoper Mathcad 15, mognepxuBatone uHTepdeiic moiab3oBaTens TaHIEMBbI
oneparopoB Mathcad. Ctpykrypa skpaHa mucruies npu pabore B cpene Mathcad 15: okna ¢
pabouyuMH JOKYMEHTaMH, MEHIO, MaHeJId HHCTPYMEHTOB, MaHENIb COCTOSHUS u Ap. [IpuHINIBI
noaronku cpensl Mathcad 15 k moTpeOGHOCTSM M MPHUBBIYKAM KOHKPETHOTO TOJIb30BATEs.
[Monsitue madnona Windows-nipuiioskeHuid. 3aliuTa U CKPbITHE OTHENBHBIX oOiacteir Mathcad-
nokymeHnTa. Tpu ypoBHs 3amuThl Bcero Mathcad-nokymenTa..

2. Memoouwl pewenus nekomopulx anzebpauieckux 3aoay 6 cpeoe Mathcad

2.1. Metoapbl perieHust HeKOTOPbIX anreOpanyeckux 3aaad B cpene Mathcad

Cemp ¢ynkumit B rpymme Solving Macrepa ¢ynxmuii Mathcad. Meronsr moucka Hysen
dbyukuuii B cpeae Mathcad (rpaduueckuii, UnciaeHHBIN U aHATUTHYECKUNA (CUMBOJIBHBIN) METOIBI).
OyHKIHUS 100t — MOMCK KOPHS BOJNM3M TOYKM M HA OTpe3Ke. MEeTOAbI pemeHus] CUCTEM JIMHEWHBIX
anreOpanyeckux ypaBHeHuH B cpeae Mathcad. Mertoabl pemieHust CHUCTEM HEJIMHEHHBIX
anreOpandecKkux ypaBHeHUH B cpeie Mathcad (ducieHHbIE U aHATUTHYECKUE METO b ). OTIudus B
pabote ¢ynknuii Find u MinErr B cpege Mathcad. Meroab! moricka MUHUMYMOB U MaKCUMYMOB
¢ynkuuii B cpene Mathcad (rpadudecknii, YMCIEHHBINA M aHATUTHYECKUN METOIBI)..

3. I'pacdhuxa u anumayus Mathcad

3.1. I'pacduka u anumanus Mathcad

Tunsr rpaduxoB B cpene Mathcad 15 u Mathcad Prime 3.0. I'paguueckoe otoOpaskeHue
(GyHKIIMOHAIBHBIX 3aBUcUMOcTe B cpeae Mathcad. Ilpunuunsl co3ganus u ¢GopMaTUpOBaHUS
IByMepHbIX rpaduxoB B cpene Mathcad. Texnomorust «ObicTporo» moctpoeHus 2D-rpaduka.
[TpuHIMIIBI co31aHUs U OpMATHPOBAHUS TPEXMEpPHBIX rpagukoB B cpene Mathcad. Texnonorus
«ObIcTporo» nocrpoenus 3D-rpaduka. Mcnons3oBanue 1sera ans GopMaTHpoBaHus rpaduKoB U
noBepxHoctel B cpene Mathcad. Tpu uncTpymeHnTa paboThl € 1€KapTOBBIM U HOJSPHBIM TpapUKOM:
dbopmatupoBaHue, Jyna U TPAaCCUPOBKA. Tpu MHCTPYMEHTA MOBBILIEHU 0OBEMHOCTH TPEXMEPHOTO
rpaguka — MEPCHEeKTHBA, «TyMaH» W OCBelleHue. [IpuHIUNBI aHumaimu B cpeae Mathcad.
[IceBnoannmariust yepe3 MHTepHeT. DTamnbl co3aHusl aHUMAIIMOHHBIX KJIUMOB B cpee Mathcad..

4. Cumeonvras u 2ubpuonas mamemamuxa Mathcad

4.1. MeTozp! pelieHust THIIHYHbIX (PU3UKO-MaTeMaTHYEeCKUX 3a/1a4 B cpere Mathcad
BCTPOEHHBIMU CPEICTBAMU U IIpUEMaMu IPOrpaMMUPOBaHHUs

OcCHOBHBIE KOMaH/Ibl CHMBOJIbHOM MaTeMaTHKH M OCOOEHHOCTH HX BBINOJIHEHHUS B Cpele
Mathcad. OcHOBHBIE OmepaTOpbl CUMBOJIBHOW MaTEeMaTHKH M OCOOCHHOCTH WX BBIMOJHEHUS B
cpene Mathcad. Ontummsanus B cpene Mathcad uucneHHBIX pacdyeToB 4Yepe3 CHUMBOJIbHBIC
npeobpaszoBanus (TexHonoruss SmartMath). [Tonck MakcuMyMoB 1 MUHUMYMOB (DyHKUIHN (OCOOBIX
TOYEK) C MIOMOUIbIO ONIEPATOPOB CUMBOJIbHOM MaTeMaTuku Mathcad. OCHOBHBIE TpHEMbI IPOBEPKU
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MPaBWJIBHOCTH CHUMBOJIBHBIX MpeoOpazoBaHuii. KoMOMHUpOBaHNE UYWCICHHBIX U AHATUTHUYECKUX
METO/IOB IPY PEIICHHUH 3a7a4 Ha KOMITbIOTEPE.

5. Bempoennvle uncmpymenmol peuwieHus arzebpauydeckux ypasuenul 6 cpede Mathcad u Maple

5.1. BcTpoeHHbIe HHCTPYMEHTHI pelIeHus anredpandeckux ypaBHeHuid B cpeae Mathcad u
Maple

OcnoBuble komanasl MeHiO Tools (Muctpymentsl) makera Mathcad. Co3ganue HOBBIX H
U3MEHEHHE pa3Mepa CYLIECTBYIOIMX BEKTOPOB U MaTpull (MACCUBOB — MPOCTHIX U COCTaBHBIX) B
cpene Mathcad. ABromaTtrueckuii 1 pyqdHO# pexkuMbl padotel Mathcad. BerpoeHHbie (cucTeMHBIC)
IepeMEHHblE U KOHCTaHThl B cpere Mathcad. OcHOBHble NpUHLUIBI PAa0OThl € (QYHKUUAMHU
nonb3oBarens B cpeae Mathcad. OcHoBHBIE mpuemsl GopmaTrpoBaHus yucen B cpene Mathcad..
OcHOBHBIE TpU3HAaKM U omIMuusa (QyHKuuM U omeparopa Mathcad. Bcrpoennsle u
NOJIb30BaTEIbCKHE omeparopbl U ¢yHkimuu B cpeae Mathcad. Omeparopsl:  JBYXMECTHBIN
WH)HUKCHBIN M JBYXMECTHBIM JAPCBOBHJIHBIA, OJHOMECTHBIM prefix, ogHOMECTHBIM postfix,
MHOTOMECTHBI BCTPOCHHBIH omepatop. byneBel ¢yHkumum u omepatopsl B cperae Mathcad.
OcHOBHBIE TPYIIBI BCTpOeHHbIX (yHKIUi B cpene Mathcad. OcHOBHBIE «MaTpUYHbIE» BCTPOCHHBIE
¢ynkuum u oneparopsl B cpene Mathcad. HeBunumas nepemennas u pyHkms B cpeae Mathcad..

6. Paboma 6 cpede Mathcad ¢ chuzuueckumu genuyunamu

6.1. ®ynkun u oneparopsl Mathcad 1 0coOOeHHOCTH MX IPUMEHEHUS C pa3MEPHBIMU
BEJIMYMHAMU

Macrtep Pasmepnocreit Mathcad. [lonb3oBaTenbCKuEe W BCTPOSHHBIC €IWHUIBI (DU3NIECKUX
BeNMYMH. PaboTa ¢ 1osib30BaTeNbCKOM pa3MepHOl BeIUUnHON (Ha mpumepe croumoctu) Eqununa
croumocTi B cpere Mathcad 14/15. Omeparop BBOAa YHCIOBOTO 3HAYCHHUS C CIUHUICH
dbusnueckoit BenmuuuHbl BBox Temmeparypbl mo mkane Llenscust B Mathcad 11/12 u 13/14.
Omnepatop BBIBOJA YHCJIOBOTO 3HAYEHUS C eIuHHUIEH (u3ndeckoi BenmudyuHbl. Pabora ¢
pasMepHOCTAMH (DU3MYECKHX BEIUYMH MpH HocTpoeHUH rpaduxos. I[loHsTHE «MATKHE» U
(OKECTKHE» €IMHUIBI (PU3MUECKON BeTMUMHBL. HacTpolika «MSATKUX» €IWHUI] U3MEPEHUS B cpelie
Mathcad 14. W3menenue cuctembl ¢u3zndeckux BeauuuH B cpeae Mathcad. Pabora ¢
OTHOCHUTEJIbHBIMHU IIIKaJlaMu u3MepeHuid B cpene Mathcad (ma mpumepe paboThl ¢ rpamycamu
Lenbcus). I'panycel Lenbcus u dapenreiita B cpene Mathcad 13/14 Pabota ¢ monp3oBaTenbcKon
¢u3nyeckoil BEIMYMHOW Ha MpuUMepe OMHAPHOrO TepMOoJIMHAMUYecKoro unukia. Pabora c
pasMepHBIMU 3MIIUpUYECKUMHU (hopMyiaamu B cpeae Mathcad.

7. Mumepnoasayus u annpokcumayus 6 cpeoe Mathcad

7.1. Untepnonsuus u annpokcumanus B cpeae Mathcad

UucneHHoe W CUMBOJIbHOE pelieHue nud@epeHuanbHOro ypaBHEHUSI U UX CHUCTEM, METOJIbI
peueHns AuddepeHnnanbHOro ypaBHEHUsI U UX CUCTEM, KOMITbIOTEpPHAs aHUMAIHs, TIOTPEIIHOCTh
YHUCIIEHHOTO PEIICHHUS..

8. Pewenue cmamucmuyeckux 3a0ay 6 cpeoe Mathcad

8.1. Pemenne craructrueckux 3aaad B cpeae Mathcad
OO0OpaboTka CTaTUCTHYECKHX JaHHBIX 1O CTyIAEHTaM TMOToka. Vcmonp3oBaHue MeToaa
HANMMCHBIINX KBa)IpaTOB, HpI/IHHI/IHOB (bHJ'IBTpaHI/II/I JAaHHBIX..

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
HE MIPEAYCMOTPEHO



3.4. Tembl 1260paTOPHBIX padoT
1. 1.Pemenue 3anau B cpene Mathcad u SMath B pexxume cynepkanbKymIsTopa;
2. 2.Pemenue B cpene Mathcad 3amau BeicIield MaTeMaTHUKH;
3. 3.Pemenue 3anau B cpeae Mathcad u SMath ¢ ucnonp3oBanueM eMHALL U3MEPEHUS
buznYeCKUX BEINYHH;
4. 4.Pemenue 3a1a4 B cpene Mathcad u SMath ¢ ucrions3oBaHreM TeMIiepaTypHbIX IKa (2
yaca);
5. 5.I'pacdhuueckoe oToOpakeHne GyHKIIMOHATHHBIX 3aBUCUMOCTEH OJTHOM MEPEeMEHHOM;
6. 6.'pacdhuueckoe oToOpakeHue PYHKIIMOHATBHBIX 3aBUCMMOCTEN MHOTHX EPEMEHHBIX;
7. 7.CUMBOJILHOE U YMCIEHHOE PELIEHUE alNreOpanuyecKux ypaBHEHU;
8. 8.CUMBOJILHOE M YHUCIICHHOE PEIICHUE CUCTEM aIreOpanvecKux ypaBHCHHIH;
9. 9.Pemienue 3a/1a4u MO CTATUCTUYECKON 00paOOTKE TaHHBIX HA KOMITBIOTEPE
(MHTEPIIONAIHA);
10. 10.Pemenue 3a1auu 0 CTAaTUCTHYECKON 00paOOTKe JaHHBIX HA KOMITBIOTEPE
(crnaxuBaHUE TAOJIMYHBIX 3aBUCHMOCTEH);
11. 11.Pemienue TpaHCcOPTHOM 3a/1ay;
12. 12. Pemenue 3a7a4u JMHEHHOTO IPOrPaMMHUPOBAHUS;
13. 13.Peuienue 3aauu ¢ UCIONIb30BAaHUEM KOMaH/] U OIIEPaTOPOB CUMBOJIbHOM MaTeMaTHKU.

3.5 KoncyabTauuu

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He mpeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3arIaHupOBaHHBIC PE3YIbTAThI 00YUEHUS 110

Howmep pasznena aucuumninisl (B

OneHoyHOE CPEesICTBO

Kongl
TMCIUITIIMHE cooTBeTcTBUH C 11.3.1) (TMI ¥ HANMEHOBAHUE)
WH/IUKATOPOB
(B COOTBETCTBUU C pazzenoM 1) 1]12[3|4|5]6][7]8
3HaTh:
COBPEMEHHBIE METO/IbI TOMCKA NCXOIHOM JlaGoparopHas pabota/CopTHpOBKa YuCel B
uHGbOpMaLUU AT pelieHus PU3NKo- BEKTOpE U aHMMaLUs pabOThl IPOTrPAMMBI,
MaTeMaTHYECKUX 3a]1a4 Ha KOMIBIOTEpE ¢ N-1yk1 + pabota ¢ sMnupudeckuMu hopmMyIaMu
UCIOJIb30BaHUEM (PU3HUECKUX BEIUYHH C
eIMHUIIAMU UX U3MEPEHUs
CIOCOOBI TpapUUECKOro MPEACTABICHUS PELLICHUS JlaGoparopHas paboTa/Pacuer nu aHumanus
WH)KCHEPHBIX ¥ HAyYHO-TEXHHUUECKUX 3a]a4 N-1yk1 + MO/IeNTU TIapOBOI MAIIMHBI U IBOPHUKOB
aBTOMOOMIIS
OCHOBBI TPUMEHEHUS MOJIOKEHUN (PU3UKH, KonTponpHas padora/Ilouck xopHei
MaTeMaTHKHU, XUMUH, HHKEHEPHOH rpaduku s VLo + YpaBHEHMsI, HAXOKICHNE SKCTPEMYMOB
pemeHust GU3MKO-MaTeMaTHYECKUX 337134 Ha ’ (GyHKINH, B3STHE TPOU3BOIHBIX, TIOCTPOCHHE
KOMIIbIOTEPE rpauKoB
OCHOBHBI€ YHCIIEHHbIE METO/IbI pEIIeHUs] (PU3UKO- W-lomca + JlaboparopHas pabota/Pemienue 3agau
MaTeMaTHYeCKUX 3a/1a4 ] ontumuszanuu B cpeae Mathcad
OCHOBHBIE aJITOPUTMBI JUIsl pereHust pu3nko- JlaGopatopHas pabora/Pemenue
MaTeMaTHYECKUX 3a/1a4 Ha KOMITBIOTEpe Qg depeHInaIbHbIX YPaBHEHUH B cperie
U-lonk-2 + Mathcad, pemenue HegoonpeaeIeHHOMI
CHCTEMBI HEJIMHEWHBIX allre0pandeckux
yYpaBHEHUH
0COOEHHOCTH MPUMEHEHHS aHATTUTHYECKON KonTponbnas padbora/Pemenne CJIAY, CHY,
MATEMATHKH 1 THCICHHBIX METO/IOB /UL PEIICHU | | T-lomcs + 3aJjaHue 1eNeBOr (l)yHKIfI/II/I U TIOUCK €€
CHICTEM JIMHEWHBIX M HEJTMHEHHBIX ONITUMAITLHBIX 3HAYCHHUN
anreOpandecknx ypaBHEHUH
OCHOBHBIE CpeJIcTBa HH(OPMAIIMOHHBIX JlaboparopHasi paboTa/ AHaTUTHYECKOE,
TEXHOJIOTUH [T OUCKA, XpaHeH!s1, 00paboTKH, VT-20mc2 + YHCJICHHOE U TpapHuuecKoe perieHne
aHaJM3a M MPeCTaBIeHU HHPOPMAIUN ) YPaBHEHHH C TIOMOIIBIO BCTPOSHHBIX ()YHKIIHI
B cpeae Mathcad
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MCTOJbI aHaJin3a U MOJACIIMPOBAHUSA
OKCIICPUMCHTAJIBHOI'O UCCIICIOBAHUSA

Pemenue 3anau/Haxoxnenue ko3 GUIMEHTOB
aNMpOKCUMHUPYIOIIECH MPIMON pa3IMYHBIMU

NJI-20mk-2 .
croco6aMu, perpecCuOHHbBIN aHAIIN3
CTaTUCTHYECKUX JAHHBIX
Ymersb:
yMeTbh 0000111aTh 3HAHUSI U3 PA3HBIX PA3EI0B KonTtposnbHas padora/llonck kopHei
HAYKW ¥ TEXHHUKH JUIA peuieHus Gu3nKo- WLy YpPaBHEHUS, HAX0KJIEHUE SKCTPEMYMOB
MaTeMaTHYECKUX 3a]1a4 Ha KOMIIbIOTEpe ) (GyHKLIMH, B3THE IPOU3BOIHBIX, IOCTPOEHHE
rpaduKoB
IPUMEHATH rpauKy U aHUMALIUIO IS JlaGopartopHas pabota/Pacuer u anumanus
KPUTUYECKOTO aHalin3a u perieHus nocrasieHHon | MJI-1yk MOJENIU NTapOBOM MAILIUHBI U IBOPHUKOB
3aJjauu aBTOMOOWIIS
IPUMEHATh aHAIUTUYECKUE U YUCIICHHBIE METObI JlaGoparopHas pabota/CopTHpOBKa YuCel B
JUIS pellieHusl NOCTAaBJIEHHBIX 3a7a4 N-1lonk-1 BEKTOPE U aHMUMALUs pabOTHI IPOTPAMMBI,
paboTa ¢ SMOMPUYECKUMU (HOPMYIaMHU
MIPUMEHATHh OCHOBHBIE YUCIIEHHBIE METOIbI V/T-lomca JlaboparopHast pabota/Pemenue 3a1a4q
pewenust pu3nKo-MaTeMaTHYECKUX 3a1a4 ontumusanuu B cpeae Mathcad
MIPUMEHSTH aJITOPUTMBI JUIsl pelIeHusl PU3UKO- JlaboparopHas pabota/Pemienue
MaTEMaTHYECKHX 3a7jad Ha KOMIIbIOTEPE nuddepeHIMaIbHbIX YPaBHEHUH B cpelie
N-1lonk-2 Mathcad, perierre HeoonpeIeIeHHOM
CHCTEMbl HETMHEHHBIX alre0pandeckux
YpaBHEHUH
HCIOJIb30BaTh BCTPOECHHBIE (PYHKLIUU KontponbHas padora/Pemenne CJIAY, CHY,
aHAJIMTUYECKUX MTPEOOPa30BAHUN U YUCICHHBIX W/T-lom 3a/laHue 11eJIeBOM (PYHKIIMH U IOUCK €€
METOJIOB pacyeTa I CUCTEM JINHEHHBIX U ONITUMAJIbHBIX 3HAYCHUN
HEJIMHEWHBIX alredpandeckux ypaBHEHUH
UCIOJIb30BaTh BCTPOCHHBIE (PYHKIIUU CHCTEMBI JlaGopatopHasi paboTa/AHaIUTUYECKOE,
Mathcad u rpaduueckoe npeacraBieHue YHCIIEHHOE U TpauyecKoe pelieHne
pe3yabTaToB JUIst 00pabOTKH, aHATTU3A U N-2ormk-2 YPaBHEHUH C IIOMOIIbIO BCTPOSHHBIX (DYHKIIMN
npeicTaBiIeHs] UHPOpPMAaLUU TPUMEHUTEIBHO K B cpene Mathcad
WH)KEHEPHBIM pacyeram
MIPUMEHSITh METO/IbI 00pabOTKH V20112 Pemenue 3anau/Haxoxnenne koapuumueHToB

OKCIICPUMCHTAJIbHBIX JAHHBIX B MHKCHCPHBIX

anMnpOKCUMHUPYIOIIEH NPSIMON pa3InYHBIMU
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pacderax

croco6aMu, perpecCuOHHBIN aHAIIN3
CTaTHCTUYECKHUX JTAHHBIX
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPO.JISI OCBOEHHUS PE3YJIbTATOB OBYUYEHUSI IO JJUCUUIIIUHE
(TEKYIUI KOHTPOJIb YCIIEBAEMOCTH, IPOMEJKYTOUYHASI ATTECTALIUS
1O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
1 cemecTp

®Popma peannsanuu: BeinonHenue 3a1aHus
1. Ananutuyeckoe, YiciIeHHOE U TpaduyecKoe pelieHrne YpaBHEeHHH ¢ TOMOIIbI0 BCTPOSHHBIX
¢ynkuuit B cpene Mathcad (JIaGoparopnast pabota)
2. Pacyer 1 aHUMaIMs MOJIENIM TAPOBOI MAIlIMHBI U ABOPHUKOB aBTOMOOMIIs (JIabopaTopHas
pabora)
3. Pemenue nuddepeHnmanbHpIX ypaBHEeHU B cpene Mathcad, pemenre HepoonpeneaeHHOM
CUCTEMBI HEJIMHEHHBIX alreOpandecknx ypaBHeHul (Jlaboparopuas padota)
4. Pemenue 3aqa4 ontuMu3anuu B cpene Mathcad (JIaGopaTopnast padota)
5. CopTupoBKa 4ncesn B BEKTOPE U aHUMalus paboThl IpOorpamMmbl, paboTa ¢ SMIUPUIECKUMU
dopmynamu (JIabopartopHas pabora)

®Popma peanmzanuu: [IpoBepka 3ananus
1. Haxoxaenue kodhHUIUEHTOB allpOKCUMUPYIOIIEH TPSIMON Pa3InYHBIMU CIIOCOOaMU,
PErpeCcCUOHHBIN aHAIN3 CTATUCTUYECKUX NaHHbBIX (Pemenue 3amxaq)
2. ITouck xopHel ypaBHEHUS, HAXOXKICHHE SKCTPEMYMOB (D YHKIUH, B3ITUE MPOU3BOIHBIX,
noctpoenue rpadukoB (KoHTposbHas paboTa)
3. Pemienue CJIAY, CHY, 3ananue 1eneBoi GyHKIIMH U TOUCK €€ ONTHUMAaJbHBIX 3HAYCHH
(KontponpHnas pabota)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUILINHBI SABJIACTCA ITPUIIOKCHUCM A.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUSA MO AUCHUIJINHE

Orzamen (Cemecmp Nel)
Orenka ompezensercss B COOTBETCTBUHM ¢ [lonoxenneM 0 OauIbHO-PEUTHHTOBOH CHCTEME IS
crynearoB HUY "MOIN"

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYEHUE JUCIHUITJINHBI

5.1 IleyaTHbIe U YJIEKTPOHHbIE H3IAHNS

1. OukoB, B. ®. ®usnuko-marematudeckue 3Tobl ¢ Mathcad u UnTteprer : yuebnoe mocodue / B.
®. Ouxkos, E. I1. boromonoga, JI. A. IBanos . — CII6. : JIanb-IIpecc, 2016 . — 388 ¢. — (YueOHUKH
Jutst By30B. CrientnanbHast mutepatypa) . - ISBN 978-5-81142127-5 .;

2. OukoB B. ®@., boromonosa E. I1., IBanos /I. A.- "®u3uko-maTreMaTnueckue 3TIoasl ¢ Mathcad u
WNurtepuer", (2-e uza., uctp. u nomn.), U3garensctpo: "Jlans", Cankt-IlerepOypr, 2018 - (560 c.)
https://e.lanbook.com/book/103944.

5.2 JInnieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecreyeHHe:
1. Office;

2. MathCad;

3. SmathStudio.
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5.3 UnTepHeT-pecypchl, BKJIWYAA NPodeccCuoHATbHbIE 0a3bl JAHHBIX 1 HH()OPMAIHOHHO-

ClIpaBO4YHbIC¢ CUCTEMBbI:

1. 9BC Jlaub - https://e.lanbook.com/
2. 9BC "YHuBepcurerckas 6u0J1M0TEKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/
4. baza nannbix Web of Science - http://webofscience.com/

5. ba3za gannbix Scopus - http://www.scopus.com

6. HanpoHanbHas 3JIeKTPOHHAs 0udamoTeKa - https://rusneb.ru/

7. Dnexkrponnas oudmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

8. ITopTan oTKpBITHIX AaHHBIX Poccuiickoii ®@exepanuu - https://data.gov.ru

9. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U COUMAIBLHOI 3amuTH PO -
https://rosmintrud.ru/opendata
10. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -

http://www.economy.gov.ru

11. DnexkTpoHHas oTKpbITas 0a3a naHHbIX ''Polpred.com O630p CMU" -

https://www.polpred.com

12. OpuunanbHblii caiiT @eaepasbHOT0 areHTCTBA M0 TEXHUYECKOMY PeryJHPOBAHUIO H
MmetpoJioruu - http://protect.gost.ru/
13. OTkpbITas yHuBepcuTerckas undpopmannonnas cucrema «POCCHSID -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropumn, OcHaenue
HaAaMMCHOBaHHE
VYuebnsie ayautopun i | JK-120, MammHHbBIH cepBep, KOHIUIMOHEP
MPOBEICHUS 3an MBI
JIEKIIMOHHBIX 3aHATUN U
TEKYIIEro KOHTPOJIs
VYyeOHble ayAUTOPUH IS XK-110, CTOJI, CTYJI, JOCKA MEJIOBAsl, KOMIIBIOTEpHAs CETh
IIPOBEICHUSA KomnbrorepHsii C BBIXOJOM B IHTEpHET, MyIbTUMEIUNHBII
71a00paTOPHBIX 3aHATHH xiacc UBI] IIPOEKTOP, IKPaH, KOMIBIOTEP MEPCOHANIBHBIN,
KOHJIULIHOHEP
K-111, CTOJI, CTYJI, JOCKA MEJIOBAasl, KOMIIBIOTEpHAs CETh
KomnbrorepHsii C BBIXOJIOM B IHTEpHET, MyIbTUMEIUNHBIN
xiacc UBI] IIPOEKTOP, KOMIIBIOTED IIEPCOHAIIBHBIN,
KOHJIULIHOHEP
VY4eOHble ayAUTOPUH IS XK-110, CTOJI, CTYJI, JOCKA MEJIOBAsl, KOMIIBIOTEpHAs CETh
IIPOBEICHUSA KomnbrorepHsii C BBIXOJOM B IHTEpHET, MyIbTUMEIUNHBII
IIPOMEKYTOUHOU xiacc UBI] IIPOEKTOP, IKPaH, KOMIIBIOTEP NEPCOHANIBHBIN,
aTTecTaluu KOHJIULIHOHEP
ITomemenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TIUCbMEHHBIN,
CaMOCTOSITEIIBHOU KomnberorepHsii BEIIAJIKA JUIS OJI€KIbI, KOMIIBIOTEpPHAs CETh C
paboThI YUTAJIbHBIN 3aJ1 BBIX0JI0M B MIHTE€pHET, KOMIIBIOTED

IIEPCOHAIbHBIN, TPUHTEP, KOHIUIIHOHED

ITomentenus mis

B-209/2, Kabunet

Kpecio pabouee, paboyee MECTO COTPYIHHKA,

KOHCYJIbTUPOBaHUS COTPYJIHUKOB Kad. CTOJI, CTYJI, IKad A JOKYMEHTOB, TyMOa,
"TOT" KOMIIBIOTEpHAs CEThb C BBIXOAOM B MHTEpHET,
MHOTO(YHKIIMOHAJIbHBIN IIEHTP, KOMIIBIOTED
NIEPCOHAJIbHBIN, KOHIUIIMOHED
ITomemenus nis B-404/1a,
XpaHeHus: 000pyAOBaHUS Knanosas
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| u yuebHOro HHBeHTAps |
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IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

NudopmanmonHbie TEXHOIOTUH

(Ha3BaHME AUCIUILINHBI)

1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAeMOCTH 10 JHCIUILTHHE:

KM-1

KM-2
KM-3

KM-4

KM-5

KM-6

KM-7

KM-8

AHaJIMTHYECKOE, YUCICHHOE U rpaduyueckoe perieHrne ypaBHeHHH ¢ TOMOIIBIO0 BCTPOCHHBIX
dbynakuumii B cpeae Mathcad (JlabopatopHuas padora)

Pemenue 3amau ontumuzanuu B cpeae Mathcad (JlabopatopHuast padora)

[Touck KopHel ypaBHEHUS, HAXOXKICHUE SKCTPEMYMOB (YHKIIMH, B3ITHE MPOU3BOIHBIX,
noctpoenue rpadukoB (KoHnTposbHas paboTa)

Pacyer u anumanus Mojienu NapoBOil MallIMHBI U ABOPHUKOB aBToMOOMIIA (JIabopaTopHas
pabora)

Pemenne nuddepenumansHeix ypaBHeHH B cpee Mathcad, perenue HegoonpeeneHHoMl
CHCTEMBI HEJIMHEWHBIX anredpandeckux ypaBHenuii (Jlaboparopuas padbora)

CopTupoBKa 4rcell B BEKTOPE U aHUMaIUs paboThI MPOTrPaMMBI, padoTa ¢ SMIHUPUISCKUMHU
dopmynamu (JIabopartopHas pabora)

Pemenne CJIAY, CHY, 3ananue neneBoi (yHKIUHU U IOMCK €€ ONTUMAJIbHBIX 3HAYCHUH
(KonTpoawsHas pabora)

Haxoxnenne ko3 GpuIrueHToB anmpoKCUMUPYIOMIEH MPSAMON Pa3IMYHBIMUA CIIOCOOAMH,
pPErpecCHOHHBIN aHaIN3 CTaTUCTUYECKUX JaHHbIX (Perenue 3amay)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Wupexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep NS KM: 1 2 3 4 5 6 7 8
paznena Henens 3 6 8 9 12 14 15 16
KM:
OcHoBBI pabOTHI B cpenax
1 KOMITbIOTEPHBIX MaTEeMaTHYECKUX
IporpaMMm
OcHOBBI paboOTHI B cpesax
11 KOMITBIOTEPHBIX MAaTEMAaTUYECKUX | + +
porpamMm
MeToap! peneHus: HEKOTOPBIX
2 anreOpanyecKux 3a7ay B cpelie
Mathcad
MeToap! pereHus: HEKOTOPBIX
2.1 anreOpanvecKux 3a7ad B cpesie + +
Mathcad
3 I'paduka n anumanus Mathcad
3.1 I'paduka n anumanus Mathcad +
4 CuMBoIbHas ¥ THOpUIHAS
maTematuka Mathcad
41 MeToap! pemeHust THTHYHBIX + +
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cpeae Mathcad BcTpoeHHBIMU
Cpe/CTBaMH U ITpUEMaMHu
[IPOrPaMMUPOBAHHUS

BcTpoeHHbBIE HHCTPYMEHTBI
peleHns anredpanyecKux
ypaBHeHUH B cpene Mathcad u
Maple

5.1

BcTpoeHHbBIE HHCTPYMEHTBI
peleHns anredpanyecKux
ypaBHeHU# B cpene Mathcad u
Maple

Pa6oTa B cpene Mathcad ¢
bU3HYECKUMU BETMUYNHAMU

6.1

Oynknuu 1 oneparopsl Mathcad
¥ OCOOCHHOCTH X IPUMEHEHUS C
pa3MepHBIMU BEJTUYHHAMHU

Nurepnonauus u
anmpokcuManus B cpeae Mathcad

7.1

HNuTepnonsusa u
anmpokcumMaus B cpene Mathcad

PemieHue cTaTUCTHYECKHX 337124
B cpene Mathcad

8.1

PemieHue cTaTUCTHYECKHX 337124
B cpene Mathcad

Bec KM, %:
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