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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ienp ocBOeHUs] TUCHUILUIMHBI. W3Y4YCHHE TEOPUH W IPAKTHKU HCIOJIb30BAaHUS COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJIOTH, OCBOEHHE COBPEMEHHBIX MPOTPAMMHBIX CPEICTB JJISl pelIeHHUs YUeOHBIX,
MH)XCHEPHBIX U HAYYHO-TEXHUYECKHUX 33124
3agauu AMCHMIIMHBI
- U3y4eHHE [IPUEMOB pPEIIeHHU TUITUYHBIX (PU3MKO-MAaTEMaTHUYECKUX 3a/1a4 C UCII0JIb30BaHUEM
COBPEMEHHBIX MATEMATHYECKUX ITAKETOB U S3BIKOB IIPOrPaMMUPOBAHUS BEICOKOTO YPOBHS;
- OCBOEHME IIPUEMOB UCIIOIb30BaHUs pecypcoB IHTepHeTa a1 perieHus 3a1a4 yueOHoil,
WHXEHEPHOU U HaAYYHO-TEXHUYECKON HAIIPABICHHOCTH;
- OCBOCHHE IIPUEMOB CO3JaHMsI IPOrPaMMHOI0 KOAA.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Kon n HanmeHoBanue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s
KOMIIETEeHL MU MHAUKATOPA JOCTUKEHUSI
KOMIICTCHIINU

YK-1 Cnocoben N/1-1yk-1 BemonHsieT mouck 3HaTh.
OCYIIECTBIIATH ITOUCK, HEo0X0IMMo HH(pOpPMaLUH, - CIOCOOBI rPaUIeCcKOro NPeACTaBICHNUs
KPUTUYECKHH aHAIIU3 U €€ KPUTUYCCKUN aHaIu3 U PCIICHNA NHXCHEPHBIX M HAYyTHO-
CUHTE3 UHPOpMAITUH, 00001IaeT pe3yIbTaThI TCXHMYICCKHX 3a7at,
MIPUMEHSITh CUCTEMHBIN aHayM3a JyIsl perieHus - COBPEMEHHBIC METO/IbI II0MCKA HCXOTHOM
MOJXOJT ISl PELIECHUS IIOCTaBIICHHOHU 3aJa4u MH(pOpMaLUHK U1 PEMIEHUS HU3UKO-
IOCTABIEHHbIX 33124 MaTeMaTUYeCKHUX 3a/1a4 Ha KOMITBIOTEPE C

HUCIIOJIBb30BaHHCM (1)I/ISI/I‘leCKI/IX BCJIMYHH C
CANMHUIAaMHU UX U3MCPCHUA.

YMETh:
- IPUMEHSATH TPaPUKy U aHUMAIUIO AJIs
KPUTUYECKOTO aHAJIN3a U PEIICHUS
MOCTaBIICHHOW 3a/1a4H;

- yMeTbh 0000111aTh 3HAHUS U3 PA3HBIX
pa3enioB HAYKH U TEXHUKH JIJISl PeLIeHHs
(U3UKO-MaTEMaTHYECKUX 3aJ1a4 Ha

KOMIIbIOTEPE.
OIIK-1 CnocoGen N/I-1onk-1 JemoncTpupyer 3HATb.
TOHMMATh TIPHHIAIIEI IIPUHIMITE paGOTHI - OCHOBHBIE YHCJICHHBIE METO/bI PEUICHHS
paboThl COBpEMEHHBIX COBPEMEHHBIX (hu3HKO-MaTEMaTHYECKUX 3a/1a1;
MH(POPMALIHOHHBIX HH(POPMAIIHOHHBIX - OCHOBBI IIPUMEHEHUS TIOJI0KEHU
TEXHOJIOTUHN U TEXHOJIOTUI (bu3uKHN, MaTEMATHKH, XUMHH,
MCIIONB30BATh UX JUIS WHXEHEPHOU rpaduKu 1S pereHus
peleHus 3a1ay (bU3UKO-MaTEMAaTHYECKUX 3aJ1a4 Ha
npodecCHOHATbHON KOMITBIOTEPC.
e TEIbHOCTH
YMETh:
- IPUMEHSATH OCHOBHBIC YHCIICHHBIC
METO/IbI pelIeHus (PU3HKO-
MaTeMaTUYeCKUX 3a/1a4;
- IPUMEHSATH AHATTUTHYECKHUE U YHCIICHHBIS
METO/IbI JUTsl PEIIECHUS TOCTaBIECHHBIX
3az1ay.
OIIK-2 CnocobeH NJI-1onk-2 Anropurmusupyer | 3HaTh:




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

pa3palaThIBaTh ajJrOpUTMbI
Y KOMITbIOTEPHBIE
POrpaMMBbl, TPUTOIHBIE
JUTSL IPAKTUYECKOTO
PUMEHEHUS

pelleHue 3a71a4 u peain3yer
AJITOPUTMBI C UCIIOIH30BAHUEM
MPOrPaMMHBIX CPEICTB

- 0COOEHHOCTU TPUMEHEHUS
AHATUTUYECKON MaTeMaTUKU U YUCICHHBIX
METOJIOB JIJISl PELICHHS CUCTEM JIMHEHHBIX
Y HEJIMHEHHBIX alreOpandecKux
YpaBHEHU;

- OCHOBHBIE JITOPUTMBI JJIsI pEIICHUS
(bu3NKO-MaTEMaTHUECKUX 3aja4d Ha
KOMITIBIOTEPE.

YMETh:

- HCTIOJIb30BaTh BCTPOCHHBIE () YHKIIUH
AHATUTHUYECKUX MPeoOpa3oBaHUM U
YUCJICHHBIX METOJIOB pacyeTa JJisl CUCTEM
JIMHEWHBIX U HEJIMHEHHBIX
anredpanvecknx ypaBHEHUH;

- IPUMEHSTh aITOPUTMBI JJISl PELIEHUS
(hU3UKO-MaTEMaTHYCCKUX 3aJ1a4 Ha
KOMIIBIOTEPE.

OIIK-2 Cnocoben
pa3palaThIBaTh arOpUTMbI
n KOMHI)IOTepHI)IG
IIPOrPaMMbl, IPUTOTHBIC
JUJIA HpaKTI/I‘IeCKOFO
PUMEHCHUS

N-20mk-2 [lpumenser
cpencTBa HHGOPMAIMOHHBIX
TEXHOJIOTHH JIJIST TTIONCKA,
XpaHeHHs, 00pabOTKH, aHaIK3a
Y TIPEICTABJICHUS
uHpopmarun

3HATh:
- METOIbl aHAJIM3a U MOJICIINPOBAHUS
HKCIIEPUMEHTAIBHOTO HCCIICIOBAHNS;

- OCHOBHBIE Cpe/ICTBA HH(POPMAITMOHHBIX
TEXHOJIOTUH JUIsl TIOMCKA, XPaHEHNUS,
00paboTKH, aHAJIN3A U IPECTaBICHUS
uHpOpMaLUH.

YMETh:
- IPUMEHSATH METO/bI 00pa0OTKHU
HKCIEPUMEHTAIbHBIX JaHHBIX B
WH)KEHEPHBIX pacueTax;

- UCTOJIb30BaTh BCTPOCHHBIE (DYHKIIUU
cucreMbl Mathcad u rpadguyeckoe
NpeJCTaBICHUE PE3yJIbTAaTOB IS
00paboTKH, aHAJIN3a U IPEJCTaBICHUS
uH(pOpMAaLUU TPUMEHHUTENBHO K
WH)KEHEPHBIM pacyeTam.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccmoHambHON 00pa3oBaTeIbHON TpOrpaMme

ABTOMAaTH3aIMsl TEXHOJOTHYECKUX TpoleccoB B TemodHepretuke (mamee — OIIOII), nampaBneHus
noarotoBku 13.03.01 TemnosHepreTrka u TEIIOTEXHUKA, YPOBEHb 00pa30BaHUs: BhICIIEE 0Opa30BaHUE -

OakanaBpuar.

bazupyercs Ha ypoBHE cpeaHero oomero oopa3oBaHusI.

Pe3ynbraThl 00y4eHus1, MONTydYeHHbIE P OCBOCHUH TUCIUITIMHBI, HEOOXOIUMBI IPU BBIITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PadOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

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

Pasnenbl/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK P /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBBI pabOTHI B 8 1 2 2 - - - - - - 4 - Iloozomogka k nabopamopnoit padome: Jns
cpeaax KOMITBIOTEPHBIX BBITIOJTHEHUS 33/1aHUH 110 JJaOOpaTopHOi padoTte
MaTeMaTHYeCKUX HEO0OXOAMMO TIPEBAPUTENHLHO U3YIUTh
porpamMmm COOTBETCTBYIOIINE pa3ielibl yaeOHnka O4KkoB
1.1 OCHOBBI pabOTHI B 8 2 2 - - - - - - 4 - B. ®@., boromoroga E. I1., Banos /1. A.
cpenax KOMIbIOTEPHBIX dusuko-mareMaTHueckue 3ToAb ¢ Mathcad u
MaTeMaTUYECKUX Wurepret: Yue6HOE mocodue.— 2 € u3 1., UcIp.
IporpamMm u gon.— CII6.: M3narensctBo «Jlanby, 2018.
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[1], 3-11
[2], 3-11
2 Mertoas! peneHus 20 4 4 - - - - - - 12 - Iloozomogka k nabopamopnoit padome: JIns
HEKOTOPBIX BBITIOJTHEH U 33/IaHUH 10 TabopaTopHOi paboTe
anreOpanyecKux 3anad HEOOXO/IMMO TIPEBAPUTENHHO U3Y4UTh
B cpene Mathcad COOTBETCTBYIOIIHUE pa3/ieibl yueOHHKa O4UKOB
2.1 MeTo/1b1 peteHust 20 4 4 - - - - - - 12 - B. ®@., boromososa E. I1., IBanos /1. A.
HEKOTOPBIX dusnko-maremMaruueckue 3Tobl ¢ Mathcad u
anredpandeckux 3agad Nurepuet: YueGHOE mocodre.— 2 € u3 1., ucIp.
B cpeae Mathcad u nor.— CII6.: U3pgarensctBo «Jlanbsy», 2018.
Hszyuenue mamepuanos iumepamypHsix
UCHOYHUKOG:
[1], 63-104
[2], 63-104
3 I'paduka u anMMAaIUsS 20 4 4 - - - - - - 12 - Ilod2omogxa K KOHmpoILHOU padome: JIns
Mathcad MOITOTOBKE K KOHTPOJIBHOM paboTe
31 I'paduka n arMMaIus 20 4 4 - - - - - - 12 - HEO0XOIMMO TPEABAPUTEIHHO H3YIHUTh
Mathcad COOTBETCTBYIOIIHE pa3ieibl yueoHnka OuKoB
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B. ®@., boromornoga E. I1., Banos /1. A.
dusnko-mareMaTuueckue 3Tobl ¢ Mathcad u
WurepHer: YueGHOE mocodre.— 2 € u3N., UCIp.
n por.— CII6.: M3gaTensctBo «Jlanbsy», 2018.
H3yuenue mamepuanos 1umepamypHnslx
UCHIOUHUKOB:

[1], 137-195
[2], 137-195
4 CuMBOJIbHAS U 18 6 Iloozomoeka Kk nadopamopnoii pavome: J1ns
rHOpHUIHAS MaTeMaTHKa BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
Mathcad HEO0O0XO0MMO MPEABAPUTEIILHO H3YIUTh
4.1 Mertoas! peneHus 18 6 COOTBETCTBYIOIINE pa3ielibl yaeOHnka O4KkoB
TUTTUYHBIX (PHU3HKO- B. ®@., boromoroga E. I1., Banos /1. A.
MaTeMaTHYECKUX 3a7a4 dusuko-mareMaTHueckue 3ToAb ¢ Mathcad u
B cpeae Mathcad HutepHet: YuebHoe mocodue.— 2 € u3jl., UCIp.
BCTPOEHHBIMU u porn.— CII6.: U3aarensetBo «Jlaub», 2018.
CpeacTBaMU U H3yuenue mamepuanos 1umepamypnolx
npueMamu UCHOYHUKOB:
MPOrpaMMHUPOBAHUSI [1], 458-467
[2], 458-467
5 Berpoennsie 20 12 Iloozomogka Kk rabopamopuoil pavome: Jns
HUHCTPYMEHTBI PEIICHHS BBITIOJTHEHHS 3a/IaHUI 110 Tab0paTopHOii paboTe
anredpanvdecKkux HEOOXO0/IMMO TIPEBAPUTENHLHO U3Y4UTh
ypaBHEHHH B cpeie COOTBETCTBYIOIINE pa3jielibl yueoHnka O4KoB
Mathcad u Maple B. @., boromososa E. I1., Banos [I. A.
5.1 Berpoennbie 20 12 dusuko-mareMaTHueckue 3Toab ¢ Mathcad u
WHCTPYMEHTHI PEIICHUS HutepHer: YuebHoe mocodue.— 2 € u3j., UCIp.
anredpanvecKux u gon.— CII6.: U3parensctBO «Jlanby, 2018.
ypaBHEHHH B cpeie H3yuenue mamepuanos iumepamypnolx
Mathcad u Maple UCHIOYHUKOB:
[1], 63-104, 197-235
[2], 63-104, 197-235
6 Pab6ora B cpene 18 10 Ilodzomoeka k nadopamopnoit padome: Jns
Mathcad ¢ BBITIOJTHEHUS 33/1aHUH 110 JTabopaTopHO padore
¢br3nyecKknMH HEO0OXO0/IMMO TIPEIBAPUTEIHLHO U3YIUTh
BEITMIMHAMU COOTBETCTBYIOIIHNE pa3/ieibl yaeOHnKa O9IKOB
6.1 | OYHKIUH U ONIEPATOPHI 18 10 B. @., boromomnosa E. I1., IBanoB [I. A.
Mathcad u dusuko-maremaTrnueckue 3Tioasl ¢ Mathcad u

0COOEHHOCTH MX

Wutepner: YuebHoe mocodbue.— 2 € U3A., UCIIp.
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MMPUMCHECHUA C

u gon.— CII6.: U3mpatensctBo «JIaHb)», 2018.

pa3sMepHBIMU H3yuenue mamepuanog 1umepamypuoix
BEJINUNHAMU UCIOYHUKOB:
[1], 12-39
[2], 12-39
7 WnaTepnonsuus u 20 4 4 - - 12 - Iloozomoeka K KonmpoibHou pabome: JIns
annpoKCUMAIHs B MOATOTOBKE K KOHTPOJIBHOH paboTte
cpene Mathcad HEOO0XOIMMO TIPeABAPUTEIHHO H3YIHUTh
7.1 WnaTepnonsuus u 20 4 4 - - 12 - COOTBETCTBYIOIINE pa3zielisl yueOHnKa 2.04KoB
anmnpoKcuManus B B. ®@., boromoinoga E. I1., Banos JI. A.
cpene Mathcad dusnko-mareMaruueckue 3Toabl ¢ Mathcad u
WurepHet: YueGHOE mocobre.— 2 € U3, UCIp.
u gon.— CII6.: U3mpatensctBo «JIanby», 2018.
H3yuenue mamepuanog iumepamypnolx
UCIOYHUKOB:
[1], 308-313
[2], 308-313
8 Pemenne 20 4 4 - - 12 - Iloozomoska pacuemnwlx 3adanuii: J1ns
CTaTHCTHYECKUX 3a/1a4 MOATOTOBKH PacyeTHOTO 3aJaHusI HEOOXOIUMO
B cpene Mathcad peLINTh 3aJady IOCTPOCHHUS THCTOTPaMMBI Ha
8.1 Pemenune 20 4 4 - - 12 - OCHOBE JaHHBIX POCTa U Beca CTYJEHTOB BCEX
CTaTHCTHYECKUX 33/1a4 TPy MOTOKA
B cpene Mathcad H3yuenue mamepuanog 1umepamypHbix
UCHMOYHUKOG:
[1], 313-335
[2], 313-335
Ok3ameH 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 — nexuuu; JIab — nabopatopHsie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMM 110 KYPCOBBIM
npoekTtam/padotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texymmii kKoHTposb; [TA — mpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcHosbl pabombl 8 cpedax KOMNbIOMEPHBIX MAMEMATNUYECKUX NPOSPAMM

1.1. OcHOBBI pabOTHI B cpeiax KOMITBIOTEPHBIX MAaTEMaTHUECKUX MTPOrPaMM

OcHoBHble 00BekTH Mathcad-gokyMeHTa: KOMMEHTapuid, YHCIOBas KOHCTAHTA, TEKCTOBAaS
KOHCTaHTa, TIepeMeHHass (BCTpPOCHHAsT M IIOJIb30BaTelibcKas), (yHKIUs (BCTpOCHHAs U
MOJIb30BaTENIbCKast), Omeparop (BCTPOCHHBIM M MOJb30BATEIbCKHIA), BBIpaKEHHE, COOOIIEHHE 00
ommbke. OCOOEHHOCTH HACHTH(PUKATOPOB (MMEH IMEepeMeHHbIX M (yHKIui) B cpene Mathcad.
Cucrempl  ucumcnenuit  Mathcad 15: ngBouuHas, BOCbMEpUYHAsA, JeCATEPUYHAS U
mrectHanuarepuunas Iloctgukcer b, o mw h. BBog u BBIBOA uuCen B Pa3IMYHBIX CHCTEMax
ucuucienuii. BBox xomrekcHoro ymncna. Ckajusp, BEKTOp, MaTpHIla B COCTAaBHOW MacCHB B Cpeie
Mathcad. Omnepatopsr Mathcad 15, momumepxkuBaromme uHTepdelc moab30BaTeNss TaHIEMBbI
oneparopoB Mathcad. Ctpykrypa skpana nucruies npu pabore B cpene Mathcad 15: okna ¢
pabouyuMH JOKYMEHTaMH, MEHIO, MaHEeId HWHCTPYMEHTOB, IMaHENb COCTOSHUS H Ap. [IpuHIUTIBI
noaroHku cpeaslt Mathcad 15 k moTpeOHOCTSM M NPUBBIYKAM KOHKPETHOTO TIOJH30BATEIIS.
[Toustue mabmona Windows-npuiioskeHuii. 3amuTa ¥ CKphITHE OTACIBHBIX oOsacteit Mathcad-
nokymenTa. Tpu ypoBHs 3amuTsl Bcero Mathcad-gokymenra..

2. Memoovul pewierus Hekomopuix anrcebpauyeckux 3aday ¢ cpeoe Mathcad

2.1. MeTtoapl pemeHusi HeKOTOPhIX anredpandyeckux 3aaa4 B cpene Mathcad

Cemp ¢ynkuuit B rpymnmne Solving Mactepa ¢ynxuuii Mathcad. Meronsl noucka Hysen
¢ynkuuii B cpene Mathcad (rpadudecknii, YUCICHHBIA U aHATUTUYECKUN (CHMBOJIBHBIN) METOIBI).
@DyHKIUSA 100t — MOMCK KOPHs BOJM3M TOYKU M Ha OTpe3ke. MeToAbl pelieHus] CUCTEM JIMHEWHBIX
anreOpandeckux ypaBHeHH B cpene Mathcad. Meronbl pemieHHsT CHCTEM HEJIMHEWHBIX
anreOpanyeckux ypaBHeHH B cpene Mathcad (uucneHHsle U aHamUTHYECKUE MeTO/bl). OTIuuus B
pabore ¢ynkmuit Find u MinErr B cpene Mathcad. MeTtoas! moncka MUHUMYMOB 1 MaKCHMYMOB
¢ynkuuit B cpene Mathcad (rpaduueckuii, YncIeHHBINH U aHATUTHYECKUN METOIBI)..

3. I'padhuxa u anumayus Mathcad

3.1. I'paduxa u anumaruss Mathcad

Tunsl rpadguxoB B cpene Mathcad 15 m Mathcad Prime 3.0. I'paduueckoe oroOpakenue
(byHKIMOHANBHBIX 3aBUcUMOCTel B cpene Mathcad. Ilpunnunel coznanus v (opMaTHpoBaHUS
IByMepHBbIX TpapukoB B cpene Mathcad. Texnonorust «ObicTporo» moctpoeHus 2D-rpaduxka.
[TpuHIMOBl co3anus U GOpMaTUPOBaHUS TPeXMEpPHBIX rpadukoB B cpene Mathcad. Texnomorus
«OpicTporo» noctpoeHus 3D-rpaduka. Mcnonp3oBanue 1pera st GopMaTupoBaHus rpadukoB U
nosepxHocTel B cpenie Mathcad. Tpu uHCTpyMeHTa paboOThI € 1€KapTOBBIM U MOJIIPHBIM IpaduKoM:
(dbopMaTupoBaHue, JIyna U TpacCUpOBKa. TpHU MHCTPYMEHTA MOBBILLIEHUS 00bEMHOCTH TPEXMEPHOTO
rpadpuka — MEpCIeKTHBa, «TyMaH» W ocBelleHue. [IpuHuounbl anuMmanuu B cpene Mathcad.
[IceBnoannmarnus uepe3 uTepHer. DTansl co3gaHus aHUMAllMOHHBIX KJIMIOB B cpeae Mathcad..

4. Cumeonvnas u 2ubpuonas mamemamuxa Mathcad

4.1. Metoapl pelieHus] TAMMYHBIX (PU3HKO-MaTeMaTHIECKUX 3a1ad B cpeae Mathcad
BCTPOEHHBIMU CPEICTBAMHU U IIPUEMaMU IIPOrPaMMUPOBaHHUs

OcHOBHBIE KOMaH/bl CHUMBOJBHOW MaTeMaTHUKH M OCOOEHHOCTHM HX BBINOJIHEHHS B Cpele
Mathcad. OcHOBHBIE OIlepaTopbl CUMBOJBHONM MaT€MaTHUKH U OCOOEHHOCTH MX BBIIIOJHEHHUS B
cpene Mathcad. Onrtummsanuss B cpene Mathcad uncneHHBIX pacyeToB uepe3 CHUMBOJIbHbBIE
npeoOpa3oBanus (TexHojorus SmartMath). [Touck MakcuMyMOB U MUHUMYMOB (yHKIUN (0COOBIX
TOYEK) C IMOMOIIBIO ONEPATOPOB CUMBOJIbLHON MaTemMaThku Mathcad. OcHOBHBIE TPHEMBI TPOBEPKU
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NPaBUIBHOCTH CHMBOJIBHBIX NpeoOpazoBaHuii. KoMOMHMpOBaHME YHCICHHBIX M aHATUTHYECKHX
METOJIOB IIPU PEIICHUH 3a/1a4 Ha KOMITBIOTEPE.

5. Bcmpoennvie uncmpymenmol peuleHus aﬂ2€6DaM‘{€CKI/DC VDaGHeHI/tIZ 6 cpede Mathcad u Maple

5.1. BcTpoeHHBIE HHCTPYMEHTHI PEIICHHsI allreOpandeckux ypaBHeHu# B cpene Mathcad u
Maple

OcHoBHble koMaHIbl MeHIO Tools (MHcTpymenTsr) makera Mathcad. Co3nanue HOBBIX H
W3MEHEHHE pa3Mepa CYIIECTBYIOIIUX BEKTOPOB U MATPHI] (MAaCCHBOB — MPOCTHIX M COCTABHBIX) B
cpene Mathcad. ABTomaTudeckuid 1 pydHoOi pekumbl padotsel Mathcad. Betpoennsie (cuctemusbie)
NepeMeHHble W KOHCTaHThl B cpere Mathcad. OcHOBHbIE NPUHLIUIBI PAaOOTHI € (YHKIUIMHU
nosib3oBatens B cpeae Mathcad. OcHoBHBIE TIpueMbl (opmaTupoBaHus yucen B cpeae Mathcad..
OcHOBHBIE TpU3HAKM W oTIMuYUs (QyHKIUM u  omeparopa Mathcad. Bcerpoennsie u
MOJIb30BaTEIbCKUE omepatopsl W (yHKuMM B cpeae Mathcad. Omepatopbl: JIBYXMECTHBIN
WHOUKCHBIA W JIBYXMECTHBIM JPEBOBUIHBIA, OJHOMECTHBIA prefix, OJHOMECTHBIH postfix,
MHOTOMECTHBII BCTpOCHHBIN omnepatop. byneBel ¢dyHKuumu u omepatopsl B cpeae Mathcad.
OcCHOBHBIE TPYIITBI BCTPOCHHBIX QyHKIHIA B cpene Mathcad. OCHOBHBIE «MaTpPHYHBIC» BCTPOSCHHBIC
dbyHkuy u oneparopsl B cpene Mathcad. HeBunumas nepemennas u ¢pynkius B cpeae Mathcad..

6. Paboma e cpede Mathcad ¢ chuszuueckumu eeruyunamu

6.1. ®ynkuuu u oneparopsl Mathcad 1 oco6eHHOCTH UX IPUMEHEHUS C pa3MEPHBIMU
BEJIMYUHAMU

Mactep Pasmepnocreli Mathcad. Ilonp3oBarenbckre W BCTPOCHHBIC CIMHMIBI (PU3HMUECKHUX
BelnMurH. PaboTa ¢ monp30BaTenbCKoi pa3MepHOl BeJIMYUMHON (Ha mpumepe croumocty) Enununa
croumoctd B cpene Mathcad 14/15. Omneparop BBOJa 4YMCIOBOTO 3HA4YEHUS C EIUHMLIEH
¢u3nveckoit BenmuuHBl BBonm Temmeparypsl mo mkane Llemscus B Mathcad 11/12 u 13/14.
Omnepatop BBIBOJ@ YMCIOBOTO 3HAu€HUs C enuHULed ¢uznyeckoi BennuuHbl. Pabota ¢
pa3MepHOCTAMU (U3UYECKUX BEJIMYMH MpH MocTpoeHun rpadukoB. IloHsarue «Markue» u
«OKECTKHME» eIMHUIbI (pu3nueckoi BenuunHbl. HacTpolika «MATKHX» €IWHUI] U3MEPEHUs B cpelie
Mathcad 14. W3menenue cucrtembl @u3nyeckux BeauuuH B cpene Mathcad. PabGorta ¢
OTHOCHUTEJIbHBIMU HIKaJlaMH HM3MepeHuil B cpene Mathcad (Ha mpumepe paOoThl ¢ rpagycamu
Henwcus). I'pagycer Lenscus u @apenreiita B cpene Mathcad 13/14 PaboTa ¢ monap30BaTenbeKoit
¢u3nyeckoil BeTMUMHOW Ha TMpHMepe OMHAPHOTO TepMOJMHAMUYeckoro mnukiaa. Pabora c
pa3MepHBIMU AMIMpUYecKuMU popMyaamu B cpeae Mathcad.

7. Humepnoasauus u annpoxcumauus 8 cpeoe Mathcad

7.1. UnTepnionsuus u anmpokcuManus B cpeae Mathcad

YucneHHoe M CUMBOJIbHOE pemieHne TuddepeHInaTbHOr0 YPaBHEHUS U UX CUCTEM, METOJIBI
pemieHus AUPQPepeHnanbHOro YpaBHEHHsI U UX CHUCTEM, KOMITbIOTepHasi aHMMallks, OrPEeuIHOCTh
YHCIIEHHOTO PEIICHUSL. .

8. Pewenue cmamucmuyeckux 3aoay e cpede Mathcad

8.1. Pemenne cratucTuueckux 3aaad B cpene Mathcad
OO0OpaboTka CTAaTUCTHYECKHX JaHHBIX IO CTyIAEHTaM T[OToka. Vcmonb3oBaHue MeToaa
HaMMEHBIIMX KBAIPaTOB, IPUHIUIIOB (PUIBTPAIIUU JAHHBIX..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
HE [IPEAYCMOTPEHO



3.4. TeMbl 1a00paTOPHBIX padoT
1. 1.Pemenue 3ama4 B cpene Mathcad u SMath B pexxuMe CynepKanbKysITopa;
2. 2.Pemenue B cpeae Mathcad 3amad BeIcIIel MaTeMaTHKY;
3. 3.Pemenue 3ana4 B cpene Mathcad u SMath ¢ ncronp30BaHUEeM €IMHUALL U3MEPEHUS
(bU3HYECKUX BEIINYHH;
4. 4 Pemenue 3amau B cpeae Mathcad u SMath ¢ ucnonb3oBanueM TemnepaTypHbIX mkai (2
yaca);
5. 5.I'padmueckoe oToOpakeHre PYyHKIIMOHATBHBIX 3aBUCUMOCTEH OJTHOM MMepEMEHHOM;
6. 6.'padhuueckoe oToOpakeHUE PYHKIIMOHATBHBIX 3aBUCUMOCTEH MHOTHX NIEPEMEHHBIX;
7. 7.CUMBOJIbHOE ¥ YHCIIEHHOE PeIlIEHNE alreOpandecKux ypaBHCHH;
8. 8.CUMBOJIBHOE M YHCIICHHOE PEIICHHE CUCTEM alre0pandeckux ypaBHEHU,
9. 9.Pemenue 3a1a4n 1Mo CTATUCTUYCCKON 00pabOTKE TaHHBIX HA KOMIIBIOTEPE
(MHTEepPIONAHA);
10. 10.Pemenure 3a1auu 1o CTaTUCTHYECKOM 00pabOTKE JaHHBIX Ha KOMITBIOTEPE
(crmakxuBaHue TaOJIMYHBIX 3aBUCUMOCTEH);
11. 11.Pemenue TpaHCIOPTHOM 3a/1a4;
12. 12. Pemenue 3a1auu JIMHEHHOTO IPOTrpaMMHUPOBAHMUS;
13. 13.Penrenue 3aauu ¢ UCTONIb30BAaHHEM KOMaH]] M ONIEPaTOPOB CUMBOJIBHOM MaTeMaTHKHU.

3.5 KoncyabTanuu

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE pa3ae/ioB JTUCHUIIJIMHBI (1)0 MUPYEMBIX B HUX KOMIIeTeHI Uil

3anaHupOBaHHBIE PE3yabTaThl 00yUEHUs MO

Howmep pasznena aucruruivnHs (B

O11eHOYHOE CPEICTBO

Konrl
JUCLUATIIINHE COOTBETCTBUMU C 11.3.1) (TUII ¥ HAUMEHOBAHUE)
WHMKAaTOPOB
(B COOTBETCTBUH C pazfesoM 1) 1]12[3|4|5]6][7]8
3HaTh:
COBpEMEHHBIE METO/IbI TOMCKA UCXOAHOMN JlaboparopHasi pabota/CopTupOBKa YUCEI B
uH(bOpMALHY IS peIIeHus PU3UKO- BEKTOpE M aHUMaNus padoThl IPOTPaMMBI,
MaTeMaTHYECKUX 3aau Ha KOMIIbIOTEpE C N-1yk1 + paboTta ¢ sMIupuUecKUMU (HopMyIaMu
UCTIOJIb30BaHNEM (PH3MUECKUX BEITMYHH C
€IMHUIIAMU UX U3MEpPEHUs
CHIOCOOBI TPaUIECKOT0 MPEICTABICHHIS PEIICHUS JlaboparopHas pabota/Pacder u aHIMAaIIHS
WHXCHEPHBIX U HAYYHO-TEXHUYECKHX 33724 N-1yk1 + MOJIEJIH MapOBON MAIIUHBI U TBOPHUKOB
aBTOMOOMJISA
OCHOBBI IPUMEHEHHUSI TTOJIOKEHUH (PU3HKH, KonTponbnas padora/Ilonck kopHei
MaTEeMaTHKH, XUMHH, HHXKCHEPHOH rpaduke s W1 + ypaBHEHHSI, HAXOKICHUE SKCTPEMYMOB
penieHus (GU3NKO-MaTeMaTHYECKHX 3aja4d Ha A-Lome1 (GyHKIUH, B3STUE POU3BOJIHBIX, TOCTPOCHUE
KOMIIBIOTEPE rpauKoB
OCHOBHBIE YHCIICHHbIE METO/Ibl PEIIeHUs] (PUUKO- VLo + JlaGopartopHas pabora/Pemenue 3agau
MaTeMaTUYeCKHX 3a/1a4 ] onTuMu3almu B cpene Mathcad
OCHOBHBIE aJITOPUTMBI JUIsl pelieHus pusuko- JlaboparopHas pabota/Pemienne
MaTeMaTHYeCKUX 3a]1ad Ha KOMIIbIOTepe nuddepeHIMaIbHbIX YPaBHEHUH B cpelie
N-1lonk-2 + Mathcad, perierre HeoonpeIeIeHHOM
CHCTEMbl HETMHEHHBIX alre0pandeckux
ypaBHEHUU
0COOCHHOCTH MPUMEHEHHS aHATTUTHYECKON KonTponbnas pabora/Pemenne CJIAY, CHY,
MaTEeMaTHKH 1 MHCIICHHBIX METOA0B JUIS PEIIEHUs | ) T-lomcs + 3aJJaHHe TeNIeBON q)yHKLVU/H/I Y TIOUCK ee
CHCTEM JIMHEHHBIX M HeJIUHEHHBIX ONITUMAJIbHBIX 3HAYCHUN
anredpanvyecknux ypaBHEHUH
OCHOBHBIE CpEJICTBA HH(OPMAIIMOHHBIX JlaGopatopHasi paboTa/AHaIUTUYECKOE,
TEXHOJIOTUH IS TOUCKa, XpaHeH!s], 00paboTKH, VJT-20mmc0 4 YHCIICHHOE U Tpa@uuecKoe perieHne
aHaJM3a U MpeaCTaBlIeHUs HHPOpMaUn ) YpaBHEHMH C TOMOIIbIO BCTPOSHHBIX (DYHKIMN
B cpene Mathcad
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MCTOABI aHalIn3a U MOJACIIMPOBAHUA
OKCIICPUMCHTAJIBHOT'O UCCJIICIOBAHUS

Pemenue 3amau/Haxoxnenne ko3 GUineHToB
aIMpPOKCUMHUPYIOLIEH MPSIMOM pa3IMYHBIMU

WJI-20mk-2 o
croco0amu, perpecCUOHHbIN aHaIN3
CTaTUCTHYECKUX JAHHBIX
YMeThb:
yMeTh 0000I1IaTh 3HAHHS U3 PA3HBIX PA3IEIOB Kontponsnas padora/llonck kopae
HAyKU U TEXHUKH JUI peleHus Gu3nKo- W-lyica YPaBHEHMsI, HAXOKICHNE SKCTPEMYMOB
MaTeMaTHYECKUX 3a]1a4 Ha KOMIIBIOTepe ) (GyHKINH, B3STHE TPOU3BOIHBIX, IOCTPOCHHE
rpauKoB
MPUMEHSATH TPadUKy U aHUMALIUIO JIJIS JlaGoparopHas paborta/Pacuer n anumanus
KPUTHYECKOI'0 aHaJIM3a U peuieHus nocraBieHHon | MJI-1yk1 MO/IeJIU TApOBOI MAIIMHBI U IBOPHUKOB
3a1a4u aBTOMOOMJIS
MIPUMEHATH AaHATTUTUYCCKUE U YUCIICHHBIC METO/IbI JlaboparopHast pabota/CopTUpOBKA YUCEIT B
JUIsl peLIeHUs IOCTAaBJIEHHbBIX 3aa4 N-lork-1 BEKTOpE U aHMMaLUs pabOThl IPOTrPAMMBI,
pabota ¢ sMoupudecKkuMu HopMyIaMu
IPUMEHSATh OCHOBHBIE UHCJIEHHBIE METO/IbI VLo JlaGoparopHas pabora/Pemienue 3agau
pemeHust GU3MKO-MaTeMaTHYECKUX 3a7a4 ontumm3anmu B cpeae Mathcad
IPUMEHSTH aJITOPUTMBI JUIs peleHUs (PU3HUKO- JlaGopatopHas pabora/Pemenue
MaTeMaTHYECKUX 3a/1a4 Ha KOMITBIOTepe Qg depeHIaTbHBIX YPaBHEHUH B cperie
U-lonk-2 Mathcad, pemenue HegoonpeaeIeHHOMI
CHCTEMBI HEJIMHEHHBIX alre0pandeckux
ypaBHEHUH
HCIOJIb30BaTh BCTPOEHHbIE QYHKIIUU KonTponbnas padbora/Pemenne CJIAY, CHY,
aHAJTMTUYECKUX TPeoOpa30BaHUM U YHCIEHHBIX VLo 3aJaHKe 1eNIeBON (PYHKIIMU U TTOMCK ee
METOJOB pacyeTa JJjIsl CHCTEM JTMHEWHBIX ONITUMAIILHBIX 3HAYCHHUN
HEJIMHEHHBIX aJire0panyeckKuX ypaBHEHUH
HCIOJIb30BaTh BCTPOEHHbIE (DYHKIIUU CHCTEMBbI JlaboparopHasi paboTa/ AHaTUTHYECKOE,
Mathcad u rpadudeckoe npencraBieHue YHCICHHOE U TpaHruecKoe perieHmue
PE3yIbTATOB Il 00PabOTKHU, aHAIN32 1 N-20mk-2 YpaBHEHUH C MOMOIIBIO BCTPOCHHBIX ()YHKITHIA
NpeCTaBIeHNUs HHPOPMALIUU IPUMEHUTENBHO K B cpeae Mathcad
WH)KCHEPHBIM pacyeTam
IPUMEHSTh METO/IbI 00PaOOTKU V20112 Pemenue 3anau/Haxoxaenue ko3¢ GUIEeHTOB

OKCHCPUMCHTAJIBHBIX JAHHBIX B MHKCHCPHBIX

AMMpPOKCUMHUPYIOLIECH MPSIMOI pa3IMYHbIMU
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pacuerax

croco6aMu, perpecCuOHHbBIN aHAIN3
CTATUCTUYECKUX JAHHBIX
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanuzanuu: BeironHeHne 3a1aHust
1. AHanuTHYecKOe, YUCIEHHOE U TpaduIecKoe PeIIeHNuEe YPAaBHEHHH ¢ TOMOIIBIO0 BCTPOSHHBIX
¢dbynakuumii B cpene Mathcad (JlabopatopHas pabora)
2. Pacyer u aHUMAIMs MOJIENIH TTAPOBOI MAIIMHBI U ABOPHUKOB aBTOMOOMIs (JIabopaTopHas
pabora)
3. Pemenne nuddepeHnmnanbHeIx ypaBHeHHM B cpee Mathcad, perienrne HeoonpeIeieHHON
CUCTEMBbI HelIMHEHHBIX alnreOpandeckux ypaBHeHui (Jlaboparopnas padota)
4. Pemenue 3a1au ontumusanuu B cpene Mathcad (JlabopaTopHas pabora)
5. CopTrpoBKa YUCEN B BEKTOPE U aHUMAIHsI pabOThI TPOrpaMMbl, paboTa ¢ SMIUPUICCKHUMU
dopmymnamu (JlabopaTopHast pabora)

®Dopma peanuzaruu: [IpoBepka 3aganus
1. Haxoxxaenne ko3 (HUIIMEHTOB almpOKCUMHUPYIOMIEH MPsIMO pa3IMYHBIMHU CIIOCOOaMHU,
pPErpecCHOHHBIN aHaIN3 CTaTUCTUYECKUX JaHHbIX (Pernenue 3amay)
2. Ilouck KopHe# ypaBHEHHsI, HAXOKJICHUE SKCTPEMYMOB (DYHKIIHH, B3ATHE MPOU3BOIHBIX,
noctpoenue rpadukos (KonTpoasHas padbora)
3. Pemenue CJIAY, CHY, 3ananue 1ieineBoi PyHKIMU U TTOUCK €€ ONTUMAJIbHBIX 3HAaYCHUN
(KonTpoawsHas pabora)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLMILINHBI SBJISETCS NPUIIOKEHUEM A.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUSA MO AUCHUIJINHE

Oxzamen (Cemecmp Nel)
Ouenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalibHO-PEUTHHTOBOM CcHCTEME IS
crynearoB HLY "MOI"

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIIBI 10 TUCIMITIIMHE IPUBEACHBI B (DOH]IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 ITeyaTHBIE U YJIEKTPOHHBbIE H3TAHNS

1. OuxoB, B. ®. dusuko-marematuueckue 3To61 ¢ Mathcad u Unteprer : yuebHoe mocobue / B.
®. Oukos, E. I1. boromosnosa, JI. A. VIBanos . — CII0. : JIanb-IIpecc, 2016 . — 388 c. — (YueOHUKH
1utst By30B. CrientnanbHast mutepatypa) . - ISBN 978-5-81142127-5 .

2. OuxoB B. ®@., boromomnosa E. I1., IBanos /I. A.- "®u3uko-maTreMaTndeckue 3TI0a6I ¢ Mathcad u
Wutepuer", (2-e u3m., ucnp. u aomn.), UzpatensctBo: "Jlans", Cankr-IletepOypr, 2018 - (560 c.)
https://e.lanbook.com/book/103944.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. Office;

2. MathCad,;

3. SmathStudio.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:
1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -

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

3. Hayunas s;1ekTpoHHas oudamoreka - https://elibrary.ru/
4. ba3a nannbix Web of Science - http://webofscience.com/

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

6. HaimonasbHasi 3JieKTPpOHHAs1 oubmoTeKa - https://rusneb.ru/

7. Daexrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

8. IlopTan oTKpBITHIX TaHHBIX Poccuiickoii @exepanun - https://data.gov.ru

9. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AAa U COUMATbHOM 3a1IUTHI PO -

https://rosmintrud.ru/opendata

10. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMUYECKOT0 pa3BuTus P@ -

http://www.economy.gov.ru

11. DnekTpoHHas oTKpbITas 6a3a naHHbIX '"Polpred.com O630p CMHU" -

https://www.polpred.com

12. O¢puunanbublii caiiT @eaepajbHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJHpPOBAHUIO H

MeTpoJioruu - http://protect.gost.ru/

13. OTkpbiTas ynuBepcuterckas ungpopmannonnas cucrema «POCCHSD -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropumn, OcHaenue
HaAaMMCHOBaHHE
YueOusie aynuropun ans | JK-120, MamuHHbIHi cepBep, KOHAUIMOHEP
[IPOBEICHUSA 3ai1 MBI
JIEKIMOHHBIX 3aHATHH 1
TEKYIIEro KOHTPOJIs
VYueOHbIe ayAUTOPUH IS K-110, CTOJ, CTYJI, JOCKA MEJIOBasi, KOMIIbIOTEPHAS CETh
IIPOBEJICHUS KomnerotepHslit C BBIX0JIOM B MIHTEpHET, MyJIbTUMEIUITHBIN
1a00paTOPHBIX 3aHATUN xiace UBI] MIPOEKTOP, IKPaH, KOMIIBIOTEP MEPCOHAIBHBIN,
KOHAMIIMOHED
K-111, CTOJ, CTYJI, JOCKA MEJIOBasi, KOMIIbIOTEPHAsS CETh
KomnerotepHslit C BBIXOJOM B MIHTEpHET, MyIbTUMEIUNHBII
xiace UBI] IIPOEKTOP, KOMITBIOTED NMEPCOHAIBHBIN,
KOHAMIIMOHED
VYueOHbIe ayAUTOPUH IS 2K-110, CTOJ, CTYJI, JOCKA MEJIOBasi, KOMIIbIOTEPHAS CETh
IIPOBEJICHUS KomnerotepHslit C BBIX0JIOM B MIHTEpHET, MyJIbTUMEIUITHBIN
IIPOMEKYTOUHON xiace UBI] MIPOEKTOP, IKPaH, KOMIIBIOTEP MEPCOHAIBHBIN,
aTTecTaluu KOHJUITMOHEP
[Tomemenus asns HTB-303, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJI MUCbMEHHBIH,
CaMOCTOSITENIbHOM KomnerotepHslit BeIIAJIKa JUIsl OJEK/Ibl, KOMIIBIOTEPHAS! CETh C
paboThI YUTAJIbHBIN 3al1 BbIXOZIOM B IHTEpHET, KOMIIBIOTED
NIEPCOHAIBbHBIN, IPUHTEP, KOHIULIMOHED
[Tomemmenus s B-209/2, Kabuner Kpecio pabouee, pabodyee MECTO COTPYIHHUKA,
KOHCYJIbTUPOBaHUS COTPY/AHUKOB Kag. CTOJ, CTYJ, Kad /i1 JOKYMEHTOB, TyMOa,
"TOT" KOMIIBIOTEpHAs CETh C BBIXOJA0M B lIHTEpHET,
MHOTO()YHKITHOHAJIbHBIN IIEHTP, KOMITBIOTEP
MIepCOHAIbHBIN, KOHIUITUOHED
[Tomernenus njs B-404/1a,
XpaHeHus: 000pyI0BaHuUs KitanoBas
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

NudopmanmonHbie TEXHOIOTUH

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2
KM-3

KM-4

KM-5

KM-6

KM-7

KM-8

AHaJIUTHYECKOE, YUCIIEHHOE U IpauuecKoe pelieHne ypaBHEHUH C MOMOIIBI0 BCTPOSHHBIX
¢ynkuunii B cpene Mathcad (JlabopaTopnas pabora)

Pemenue 3amau ontumu3zanuu B cpeae Mathcad (JTaboparopnas padota)

[Towick KopHEH ypaBHEHUS, HAXOXKICHUE SKCTPEMYMOB (D)YHKITUH, B3STHE MPOU3BOIHBIX,
noctpoenue rpadukos (KonTpoasHas padbora)

Pacuer u anumarus MoJieNi MapoBOM MAIIMHEI B TBOPHUKOB aBToMOoOwMIIs (JIabopaTopHas
pabora)

Pemenue muddepennmansHbx ypaBueHui B cpeae Mathcad, pemenue HegoonpeneneHHON
CUCTEMBbI HeJIMHEHHBIX anrebpandeckux ypaBHeHui (Jlaboparopuas padota)

CopTHupoBKa YHCes B BEKTOPE M aHUMAIUS PabOThl IPOrpaMMBbl, paboTa ¢ IMIUPHIECKUMU
dopmymnamu (JlabopaTopHas pabora)

Pemenne CJIAY, CHY, 3ananue neneBoit GyHKIIUU U MOUCK €€ ONTUMAIIbHBIX 3HAYCHHH
(KontponpHas pabota)

Haxoxnenue korhuueHToB anmpoKCUMHUPYIOIIEH TPSIMON Pa3IMYHBIMU CIIOCOOAMH,
PETPECCUOHHBIN aHAIN3 CTATUCTUICCKUX NaHHBIX (Permenne 3amay)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Hnanexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep T — KM: 1 2 3 4 5 6 7 8
paznena Henens 3 6 8 9 12 14 15 16
KM:
OcHOBBI paboOTHI B cpesax
1 KOMITHIOTEPHBIX MaTEeMaTHIECKUX
porpamMm
OcHoBBI pabOTHI B cpenax
11 KOMITbIOTEPHBIX MaTEeMaTHYECKuX | + +
IporpaMMm
Mertob! peneHust HEKOTOPbIX
2 anredpanvecKkux 3ajad B cpenie
Mathcad
Mertonb! peneHust HEKOTOPBIX
2.1 anreOpanyecKux 3a1ay B cpejie + +
Mathcad
3 ['paduxa u anumarus Mathcad
3.1 ['paduxa u anumarus Mathcad +
4 CuMBoOITbHAS ¥ THOpHTHAS
maremaTnka Mathcad
41 MeTob! pemeHus] THITHYIHBIX + +

(I)I/IBI/IKO-MaTCMaTI/I‘lCCKI/IX 3aJ1a4 B
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cpene Mathcad BcTpoeHHBIMU
cpeacTBaMu U mpueMamMu
IPOTPAaMMHUPOBAHUS

BceTpoeHHbIE MHCTPYMEHTBI
pelieHus anreopanvecKux
ypaBHeHul B cpene Mathcad u
Maple

5.1

BcTpoeHHbIE THCTPYMEHTBI
pelieHus anreopanvyecKux
ypaBHeHul B cpene Mathcad u
Maple

Pa6ora B cpene Mathcad ¢
(bHU3MYECKUMU BETMYHHAMH

6.1

O®ynkuuu u oneparopsl Mathcad
¥ 0COOCHHOCTHU UX IPHUMEHEHHS C
pa3MepHbIMU BETMYNHAMHU

HNuTepnonsnusa u
anmpokcumManus B cpene Mathcad

7.1

Nurepnonauus u
anmpokcuManus B cpeae Mathcad

Pemenne cratucTuyeckux 3agay
B cpene Mathcad

8.1

Pemenne cratucTuyeckux 3agay
B cpene Mathcad

Bec KM, %:

10

10

15

10

10

10

15

20
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