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1 O01Me moJ1oKeHus

Pabouass mporpamMma AMCHMIUIUHBI «ABTOMATH3AIMsI MAaTEMaTHYECKHX PAcueTOB» CO-
CTaBJICHAa B COOTBETCTBHHU C TpeOOBaHUSAMHU (eepalbHOr0 TOCYJapCTBEHHOTO 00pa3oBaTeIbHO-
ro CTaHjapra, YTBEp)KICHHOrO0 NpHKa3oM MuHHUCTepcTBa oOpa3oBaHMs W Hayku Poccuiickoi
Oenepannu Ne 809 ot 23.08.2017, m ocHOBHOHM mpodeccHoHaIbHON 00pa30BaTEIBHOM IPO-
rpaMMBbI TIOATOTOBKHU «TexHonocus npocpammuposanus» no Hampasienuto 02.03.03 - Marema-
TUYeckoe oOecreyeHre U aIMUHUCTPUPOBAHNE HHPOPMAIIHOHHBIX CUCTEM.

[IpakTryeckas MOJrOTOBKA PeaIM3yeTcsl HA OCHOBE

- mpodeccronanbaoro cranaapra 06.001 IIporpammuct. O6061meHHas TpyaoBas PpyHK-
musi: D. Pa3zpaboTtka TpeGoBaHM U MPOEKTUPOBAHUE TPOrPAMMHOT0 0OECIICUeHUsI.

- mpodeccuonanbHoro cragaapra 06.022 Cucremubplii aHanmuTuK. O000IIIEHHAS TPY10Bas
¢ynkuus: C. KonnenryansHoe, (yHKIIMOHATBHOE U JIOTHYECKOE MTPOSKTUPOBAHUE CUCTEM CPEJI-
HEro ¥ KPyImHOro Macmrada 1 CIOKHOCTH.

3anayn [TproOpereHre MPAaKTHYECKUX HABBIKOB Pa0OTHI B KOHKPETHBIX TaKeTaX, CH-
AUCHUIUIMHBL | creM kommnbioTepHor MaTematuku (CKM) mo pelmieHuio TpUBHAIBHBIX 3a]ad
MaTEeMaTHKHU; OBJIAJIEHUE 3HAHUSAMU 0a30BBIX BO3MOKHOCTEH COBPEMEHHBIX
CKM nns nanpHEHIMX ucciae0BaHui (PU3MUECKUX MOJIENEH MPOIECCOB U SIB-
JICHWl; OCBOCHHE MPUEMOB, METOJOB U CIIOCOOOB BBISBICHHS, HAOIIOICHUS,
M3MEPEHMS M KOHTPOJIS IapaMETPOB BBIYHMCIUTEIBHBIX IIPOLECCOB.

OcHoBHBIE 1 Ilpocreiimme Berancnenns. Onpexnenenne ¢pynkuuii. [loctpoenue rpadukos.
pasuesl / 2 PeuieHye 0CHOBHBIX 3a1a4 MaTeMaTUKU.

TCMBL  INCLH- | 3 AnnpokcuManysi, HHTEPIOJISIHS, PETPECCHUSL.

TLTHHBL 4 Pemienue nuddepeHnanbHbIX YpaBHEHUN U UX CUCTEM.

5 Mathcad: »memMeHTBI TpOrpaMMHUPOBAHUS

2 IlepeuyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs MO JUCHUIINHE (MOIY.I10),
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3yJ1bTATAMM 00pa30BaTeIbHOIl MPOrpaMMBbl

[Tpouecc n3ydyeHus TUCHUIUIMHBI «ABTOMATU3alMs MaTEMaTHUYECKUX PacueTOB) HalpaB-
JeH Ha (opMHpoBaHHUE cieayroumx kommnereHuuil B coorBercTBUU ¢ ®PI'OC BO n ocHOBHOM
o0Opa3oBarenbHON TTporpammoit (Tadmnwuma 1):

Tabmuua 1 — KomnereHuy u miiaHupyeMble pe3yiabTaThl 00y4eHHs MO JUCLUIUINHE

Ko 1 HanumeHoBaHue Nuaukatopel JOCTHXXKEHUS
KOMIIETEHIINN

Ob6menpodeccnoHanbHbIe

OIIK-2. Cnocoben npumensts co- | OIIK-2.1. 3naeT MmaTeMaTHUECKHE OCHOBBI TPOrpaMMHU-
BPEMEHHbI MaTeMaTHYECKHH am- | poBaHUS U SI3bIKOB IPOTrpaMMUPOBaHMs, OpraHu3auu 0as3
napar, CBA3aHHBIN C IIPOEKTUPOBA- | JAHHBIX U KOMIIBIOTEPHOTO MOJEIUPOBAHMSI; MATEMAaTH-
HUEM, pa3pabOTKOM, peanu3aluel | YeCKMe METO/Ibl OIICHKU Ka4yeCcTBa, HaJIeKHOCTH U d(Pdek-
U OLIEHKOH KayecTBa IpOorpamMM- | TABHOCTH IPOrPaMMHBIX POAYKTOB; OCHOBHBIE 33J]a4l U
HBIX MPOAYKTOB M MPOrPaMMHBIX | 00JIaCTH MPUMEHEHHUS METOJI0OB MaTEMaTHYECKOTO MOJie-
KOMILJIEKCOB B Pa3IMYHBIX 00J1a- | IUPOBAHUS; OCOOEHHOCTH OOBEKTOB MOJICTUPOBAHUS U
CTSIX YEJIOBEYECKOU JESTENIbHOCTH | METOJAUKHU MCCIIEOBAHUS MO/IeIel, OCHOBHbBIE PUHLIUIIBI
MOJIETTUPOBAHUS,

OIIK-2.2. YMeeT oCylIecTBISTh MPOBEPKY a/IEKBATHOCTH
MaTEMaTUYECKUX MOJENIEH, aHAIM3UPOBATh PE3YJIbTATHI,
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OIICHUBATh HAJIC)KHOCTh U KAUYECTBO (DYHKIIMOHUPOBAHUS
CHCTEM;

OIIK-2.3. Biasieer HaBbIKaMH IPUMEHEHHSI MaTeMaTHYIe-
CKOTO arrapara K UCCIeAyEeMbIM MOJICIISAM; UCIIOJIb30Ba-

HUS IPUKJIATHOTO MTPOTrPaMMHOTO PEIICHHS 3a/1a4 B TIPO-
(beccroHaIbHOU JCSITEILHOCTH.

3 MecTo nucuMIUIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

JlucuurinHa « ABTOMAaTU3alKs MAaTEMaTHUYECKUX PAacUyeTOB» M3ydaercs Ha 2 Kypce(ax)
B 3 cemecTpe(ax).

JlucuuiimHa BXOAMT B coctaB Onoka 1 «/ucuurummebl (MOAYNH)» M OTHOCHUTCS K
0a30BOH YacTH.

3HaHMS, YMEHHS W HaBBIKM, COHOPMHUPOBAHHBIC TPH H3YYCHHH JTUCIUIUIUHBI
«ABTOMATH3AlHSI MAaTEMAaTUYECKUX PAcCUeTOB», OyIyT BOCTpeOOBAaHBI MPHU U3YYCHUHU IOCIIEC-
NYIOIEH TUCIUIUIMHBI «MaremaTudeckas JIOTUKa M TEOPHs aIrOPHUTMOBY, «MaTeMaTHdeckoe
MOJIeTTpOBaHueY, «HucaeHHbIe MeToAb», «[ImanupoBanue sKcriepuMeHTa», «MareMaTnaecKue
MOJIENIU JIOTIOJTHEHHOW PeallbHOCTHY, «MaTeMaTH4eCKue MOJIENIM CHCTEM PEallbHOTO BPEMEHW,
«MareMaTU4ecKre MOJICIIH MCKYCCTBEHHOTO WMHTEIUICKTay, «/IMUTAIIMOHHOE MOJEITHMPOBAHKEY,
«KoMnproTepHOE  MOZICITUPOBAHHE», TPU MPOXOXKACHUH «YdeOHas MpakThKa (HAay4yHO-
UCCIIeIOBATENbCKAs paboTa (IMOyICHHE MEPBUYHBIX HABBIKOB HAYYHO-UCCIIEAOBATEILCKON pa-
0O0ThI))» U MPU MOJTOTOBKE BHIMTYCKHOM KBaTH(PUKAITMOHHON pabOTHI.

JucuumimHa «ABTOMATH3AIUS MATEMATHYCCKUX PAacUETOB)» YACTUYHO PEallu3yeTcs B
dopMe MpaKTHYECKOW MOATOTOBKHU. [IpakTHueckasi MOArOTOBKA OPraHU3yeTCs IyTEM BBIMOJIHE-
HUS JTA0OPATOPHBIX Pa0OT, BHIMOTHCHHS PacuETHO-rpapuuecKoil paboThI.

JlucuuiuinHa « ABTOMAaTU3alUsl MATEMAaTHYECKUX PACUETOB» B paMKaxX BOCITMTATEILHOU
paboThl HampaBjicHa Ha (POPMHUPOBAHUE y OOYYAIONIMXCS YMECHHS CaMOCTOSITEIIEHO MBICIHTD,
pa3BUBacT NPopECCUOHATBLHBIC YMCHHUSI.

4 O0beM TUCHUNIHHBI (MOAYJIsI) B 3a4eTHBIX eIMHHUIAX € YKA3aHHEM KOJHYecTBA
aKaJeMH4YeCKHX YaCOB, BbI/IeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4alommxcs ¢
npenoaasareseM (110 BUAaM y4eOHbIX 3aHATHII) U HA CAMOCTOSITEJILHYIO Pa0doTy
00yyarImuxcs

OO0mmas TpyI0eMKOCTh (00beM) TUCITUTUIHHBI cocTaBisier 5 3.e., 180 akax. gac.
Pacrnipenenenne o6beMa AUCIUITTUHBI (MOYIS) 11O BUAAM YY€OHBIX 3aHATUN TIPEICTaB-

JIEHO B Tadimue 2.

Tabmauna 2 — O6beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM YYEOHBIX 3aHSATHH

Bcero akapemu-

O0BbeM IUCHUIIINHBI
YeCKUX 4aCO0B

OO0miast TpyA0€MKOCTh TUCITUTLIUHBI 108
KonTakTHas aynuropHas padora o0y4yawummxcs ¢ npenojgasaresem (mo 48
BH/IaM Y4eOHbIX 3aHATHI), BCEro

B ToMm uuce:

3aHAITHS JIEKIHMOHHOTO THNA (JICKIIUU U UHbIE YIEOHBIC 3aHSITHS, TIPEIY-
CMaTpHUBAIOIINE MPEUMYIIIECCTBEHHYIO TIepeiady yueOHOM HHPOpMAIIUH TIe- 16
JATOTMYECKUMHU PAOOTHUKAMM )

3aHATHS CEMUHAPCKOr0 THNA (CEMUHAPbI, IPAKTUYECKUE 3aHATHUS, TTPaK- 32

TUKYMBI, JJa0OpaTOpHbIe pabOThI, KOJJIOKBUYMbI M MHbIE AaHAJIOTHYHBIE 3a-
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Bcero akagemu-

O0beM TUCHUTIIINHBI
YeCKHUX 4aCOB

HATHS)
B TOM 4YHCJIe B (DOpME MPAKTUIECCKON MTOATOTOBKHU: 8

CamocrosiTesibHAsi padoTa 00y4alOIIMXCS U KOHTAKTHasi padora, BKIIIO-
qarouasi rpynnoBbie KOHCYJIbTAlMU, HHAUBUIYAJIbHYIO paboTy 00y4aro-
HIMXCS C MPEernoiaBaTessiMU (B TOM YUCIIE WHINBUAYAIbHbIE KOHCYIbTALIUN);

o . . 96
B3aUMO/ICHCTBHE B 3JICKTPOHHOH HH(OPMAIIMOHHO-00pa30BaTeIbHOM cpeie
BYy3a
[TpoMexxyTouHast aTTecTaus O0yJaImuXcs — JK3aMeH 36

5 Conep:kanue TUCHUILIMHBI (MOLYJIs1), CTPYKTYPHPOBAHHOE IO TeMaM (pa3/iejiam)
€ YKa3aHHeM OTBEJAeHHOr0 Ha HUX KOJIMYeCcTBA aKajeMHUYecCKHX YacoB U BU/I0B
y4eOHoii padoThI

Tabmuna 3 — CTpyKkTypa u cojiep>KaHue JUCIUILTAHBI (MOTYJIs)

Bugpl yaeOHOW paOOTHI, BKITIOYAsi CAMOCTOSI-
TENBHYIO paboTy 00yYaIOUIMXCS U TPYA0EM-
KOCTb (B yacax)

KonrakTHas padora

HaumenoBanue pa3fennoB, TeM U coJepKaHUuE IpenojaBaTess ¢ 00yJarouMMHUCs
Marepuaia Jlekiuu | Cemunap- | JlaGopa-
CKHe TOPHBIC CPC
(npaktu- | 3aHATHS
YecKue
3aHSITHSL)
Pasznea 1 IIpocreitimue Beruucienus. Onpeme- 5 4 12
nenue Gynkuuid. [locrpoenne rpagukos
Pa3nes 2 PenieHne OCHOBHBIX 3aJja4 MaTeEMaTH- 6 12 36
K1
Paznen 3 Annpoxcumariusi, HHTEpHOIALMS, pe- 9 4 12
rpeccust
Paznen 4 Pemenue nuddepeHnnanbHbIX ypas- 4 8 24
HEHUI U UX CUCTEM
Paznen S MathCAD: DnemeHTHI IporpaMMHUpo- 2 4 12
BaHUS™*
UToro 16 32 %
10 JMCHUIINHE

* peanuzyetcs B (hopMe MpaKTUYECKON TOATOTOBKHU

6 BHeayauTopHasi caMOCTOSITeTbHAsI Pa00Ta 00yYAIOLIUXCS MO TUCIUIIJIHHE
(Moxaysi0)

[Ipn nmnaHUpOBAHMHM CAMOCTOSTENHLHON pPabOTHI CTYACHTY PEKOMEHIYETCS PYKOBOJ-
CTBOBAThCS CJICIYIONMIUM PACTIPEICTICHHEM YacOB Ha CaMOCTOATENIbHYIO padoTy (Tabnuna 4):

Tabnuna 4 — PekomeHayemMoe pacmpeiesieHre 9acoB Ha CAMOCTOSTEIIbHYIO paboTy

KoMIOHEHTBI CaMOCTOATEIbHON PadoThI KoanyecTBo yacoB

M3y4yeHue TeopeTnyecKux pas3esioB JUCIUIUIHHBI 20
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IToaroroBka K 3aHATHUSM CEMHUHAPCKOTO THIIA 36

[TonroroBka u oopmieHue PI'P 40

96

7 OueHoOYHbBIE CPeCTBA /IJIsl MPOBeAeHHs TEKYIero KOHTPOJIsI
U IPOMEKYTOYHOM aTTecTaluu 00y4YaKIIUXCs M0 TUCHUILINHE (MOIYJII0)

@DoHJ| OIIEHOYHBIX CPEJCTB JJIS MPOBEJACHUS TEKYILETO KOHTPOJS YCIEBAEMOCTH U IMPO-
MEXYTOUHOM aTTecTaluuu npeacrasicH B [Ipunoxenun 1.

[ToyTHBIH KOMIUIEKT KOHTPOJIBHBIX 3aJaHUI WM HHBIX MAaTEpUAJIOB, HEOOXOAMMBIX s
OIICHUBAHUS PE3YJNbTATOB O0y4YEHUs MO AMCHMIUIMHE (MOIYINIO), MPAKTHKE XPAHUTCA Ha Ka-
denpe-pazpaboTurke B OyMaKHOM H 3JIEKTPOHHOM BHJIC.

8 VYueOHo-MeTOOAMYecKOe ¥ HUH(POPMANMOHHOE oO0ecneYeHHe JIUCUHHUIIMHBI
(MoayJin)

8.1 OcHoBHasi uTEpaTypa

1Ko3noBa, O. B. ABromaTtu3zanusi MaTeMaTHYECKHUX pacdyeToB : yuebd. mocobue /
O. B. Koznosa, A.A. Cocuun. — Komcomonbsck-Ha-Amype : DI'BOY BO «KuAT'Y», 2022.

2Kynpsieue, E. M. Mathcad 11. IlosHOoe pyKOBOACTBO IO PYCCKOW Bep-
cuu [Onekrpornbii pecypc] / E. M. Kympssues. - M.: JIMK Ilpecc, 2009. - 592 c. //
ZNANIUM.com: 3JICKTPOHHO-OMOIMOTEeYHAs cucrema. - Pexum JOCTYyTIA:
http://znanium.com/catalog/product/408604, orpanudeHHbId. — 3ari. ¢ 3KpaHa.

3PakutniH, B. W.PykoBoacTBO 10 MeTOJaM  BBIYUCICHHUH M NPUIIOKCHUS
MATHCAD[Dnekrponnsiii pecype] / B. U. Pakutun. - M.: ®USMATIIUT, 2005. - 264 c. //
ZNANIUM.com: 3JICKTPOHHO-OMOINOTEeYHAS cucrema. - Pexum JOCTYyTIA:
http://znanium.com/catalog/product/410759, nomHbIii.

4 Metoasl Beuncienuii B makere MathCAD [DnexTpoHHbIH pecypce] : yueOHoe nocobue /
N.A. benapes [u ap.]. — DIEKTpOH. TEKCTOBEIE JaHHbIe. — HoBocuOupck: HoBocuOupckuii rocy-
JApCTBEHHBI apXUTEKTypHO-CTPOUTENbHbIH yHuBepcuter (Cubcrpun), 2013. — 169 c. //
IPRbooks : 3JIEKTPOHHO-OMOIMOTEeYHAs cucrema. - Pexum JIOCTYyTIA:
http://www.iprbookshop.ru/68893.html, orpannueHHsIil. — 3ari. ¢ 3kpaHa.

SPemenune nmxenepHbix 3amad B nakere MathCAD [DnextpoHHbIl pecypc] : ydeOHOE
nocobue / FO.E. BockoOGoiHHUKOB [1 Ap.]. — DnekTpoH. TekcToBble naHHble. — HoBocuOupck: Ho-
BOCHOUPCKUI TOCYIapCTBEHHBIN apXUTEKTYpHO-CTPOUTENbHBIN yHUBepcuTeT (Cubcrpun), 2013.
— 121 c. /I IPRbooks : oJekTpoHHO-OMOMMOTEYHass cucTemMa. — PexuM Jocrymna:
http://www.iprbookshop.ru/68838.html, orpannuennssIii. — 3ari. ¢ 3xKpaHa.

6 Ucaes 10.H. [Ipaktuka ucnonb3oBanus cuctemsl MathCAD B pacueTax 3JIeKTpUYeCKUX
Y MarHUTHBIX Leneil [DnekTpoHHsblil pecypc] : yuednoe nocodue / FO.H. Ucaes, 6 A.M. Kymnios.
— OnekTpoH. TekcroBble naHHble. — M. : COJIOH-ITPECC, 2013. — 180 c. // IPRbooks : am1ex-
TPOHHO-OMOMIMOTEYHass cuctemMa. — Pexum gocrymna: http://www.iprbookshop.ru/26925.html,
OTpaHHYEHHBIN. — 3ari. ¢ PKpaHa.

8.2 [lomoJHMTEJbHAS JIUTEPAaTypa

1 ITmuc AWM., CiuBuna H.A. MathCad: Marematuueckuii MpakTUKyM Uit 5KOHOMHCTOB U
UHXeHepoB. Yueb mocodue. M: @unanch u cratuctuka, 2003, 656¢.

2 Kuppsuos J[.B. Camoyuurens Mathcad 11. CI16, BXB Ilerepoypr, 2003, - 560 c.

3 HbsxonoB B.II. MathAAD 8-12 mnst cryaentoB [DnexTponHslii pecypc] / B.IL. [Ibsko-
HOB. — DJIeKTpOH. TekcToBble maHHbie. — M. : COJIOH-ITPECC, 2005. — 632 c. // IPRbooks :
AIIEKTPOHHO-OUOTHOTEHAS cucTema. — Pexum JIOCTYyTIA:
http://www.iprbookshop.ru/20845.html, orpannuenHsIii. — 3ari. ¢ 3KpaHa.
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4 Murpodanos C.B. Ucnonb3oBanue cucrembl MathCAD mpu pemieHun 3aaay 3J1eKTpo-
TEXHHUKHU U JIEKTPOMEXAHUKH [ DIIEKTPOHHBIN pecypc]| : METOIUUECKHE YKa3aHUS K BBITTOJHEHUIO
PI'3 no mqucuummne «IIpuknaansie 3anaun nporpammuposanus» / C.B. Murpodanos, A.C. Ila-
JIeeB. — DJIEKTPOH. TEKCTOBBIC AaHHbIe. — OpeHOypr: OpeHOyprckuii rocy1apcTBEHHBIN YHHBED-
cutet, ObC ACB, 2005. — 39 c. // IPRbooks : anexTpoHHOOMONMMOTEUHAs: cucTema. — Pesxxum no-
cryna: http://www.iprbookshop.ru/51516.html, orpanudeHHbIid. — 3ari. ¢ FKpaHa.

5 Anexun B.A. DneKTpoTeXHUKA U AIEKTPOHUKA: JIJabopaTOpHBIN MPAKTUKYM C UCIIOJIB30-
BaHHEM MUHHUATIOPHON 3JIEKTpOTEXHHUECKOoH JabopaTopun MDJI, KOMIBIOTEPHOTO MOJIEITUPO-
Banus, Mathcad u LabVIEW [DnextpoHnHbIil pecypc]| : yuebHoe mocobue / B.A. Anmexun. —
DJIeKTpOoH. TeKCTOBbIE JaHHbIe. — CaparoB: By3oBckoe obpasoBanwue, 2017. — 225 c. // IPRbooks
: 3JIEKTPOHHO-OMOIMOTEeYHAS CUCTEMA. — Pexxum JI0CTyTA:
http://www.iprbookshop.ru/64898.html, orpannuenHbIi. — 3ari. ¢ 3KpaHa.

8.3 MeToauyeckue yKa3aHUs JJIs1 CTYJAE€HTOB M0 OCBOEHHIO TUCIIHIIINHBI

CamocrosiTenbHas paboTa 00y4JaroIuxcs, OCBaMBAIOIINX JAUCIUIUINHY «ABTOMATH3ALUS
MaTeMaTHYECKUX PACUETOB», COCTOUT U3 CIEAYIOIINX KOMIIOHEHTOB: H3YYeHHE TEOPETUUECKHIX
pa3lesioB AMCHUILIMHBL, TTOATOTOBKA K J1a0OPaTOPHBIM 3aHATHSAM; MOJATOTOBKA U O(QOpPMIICHHUE
PT'P. [lnst ycrienrHOTO BBITIOJIHEHMSI BCEX PaA3JIENIOB CAMOCTOATEIIBHONW PabOThI yYalIuMCsl PEKO-
MEH/IyeTCsl HCIIOIb30BaTh CIEAYyIoIee yueOHO-METOIMUECKOe 00eceyeHue:

1) OcHoBeI paboThl B cpene MathCAD: Meronndeckue yka3aHus K JJabOpaTOpHOM pado-
te /Cocrt. 10.C. BanoB. — Komcomonbck-Ha-Amype: @PI'BOY BIIO «KHAI'TY», 2016 — 12 c.

2) Iloctpoenue rpadukoB B cpene MathCad: Meronndeckue ykasanus K 1abopaTOpHOH
pabote /Cocrt. 10.C. lBanos. — Komcomonbck-Ha-Amype: ®I'BOY BIIO «KHAI'TY», 2016 — 11
C.

3) Bekropa u marpuusl B cpesie MathCad: Meroauueckue ykasanus Kk 1a0opaTopHOH pa-
6ore /Cocrt. 10.C. UBanoB. — Komcomonbck-Ha-Amype: PI'BOY BITO «KHATTY», 2016 — 8 c.

4) Pemenue ypaBHeHuil B cpene MathCad: Meronuueckue ykazaHusi K J1aOOpaTOpHOM
pabote /Cocrt. 10.C. UBanoB. — Komcomounbck-Ha-Amype: ®I'BOY BIIO «KHAT'TY», 2016 — 13
C.

5) Uccnenoanue ¢pynkumii B cpene MathCad: Meroandeckue ykazanus K 1a00paTopHOit
pabote /Cocrt. }F0.C. IBanoB. — KoMmcomonbck-Ha-Amype: PI'BOY BIIO «KHAI'TY», 2016 — 14
C.

6) CumBonbHbIe BelurcaeHus B cpere MathCad: Meronnueckue ykazaHusi K 1aboparop-
Hoil pabote /Cocr. O.C. MBanoB. — Komcomonbck-Ha-Amype: @I'BOY BIIO «KHAI'TY», 2016
—10c.

7) IlporpammupoBanue B cpeae MathCad: Metoauueckue ykasanus Kk 1a0opaTtopHoil pa-
6ote /Coct. }0.C. BanoB. — Komcomonbck-Ha-Amype: ®I'BOY BITIO «KHAT'TY», 2016 — 18 c.

8.4  CoBpeMeHHbIe NpodeccHOHATbHBIE 0a3bl JAHHBIX M MH(pOPMALMOHHBIE
CIIPAaBOYHbIE CHCTEMbI, HCIOJIb3yeMble NPHU 0CYLeCTBJIeHUH 00pa30BaTe/IbHOI0
npounecca no JUCHUIINHE

1 DnextponHo-oubmnoreunas cucrema ZNANIUM.COM. Jlorosop EII 44 Ne 4378 36¢
MK3 21 12727000769270301000100046311244 ot 13 anpens 2021 r.

2 DnekTpoHHO-OubmmoTeunas cucrema [PRbooks. JIumensuonnsiii qorosop Ne EI144 No
44/4 na mpenocTaBieHrEe JOCTyIa K AIEKTpoHHO-O0nOmmoreuHon cucreme IPRbooks K3 21 1
272700076927030100100100036311244 ot 05 deppans 2021 r.

3 DnexTponno-omomuoteunas cucrema eLIBRARY.RU. JloroBop Ne EIT 44 Ne 004/13 na
OKa3aHue ycIyr JocTyna K ANEKTPOHHBIM W3JIaHUSAM HK3
91272700076927030100100150016311000 ot 15 anpens 2019 .



8.5 IlepedeHnb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH
«HTEepHET», HEOOXOAMMBIX IJISI 0CBOEHHS AMCUUIJINHBI (MOIYJIs1)

1 http://www.mathcad.com/library/ - 6u6imoreka pecypcos mo cucreme Mathcad.

2 http://communities.ptc.com/community/mathcad - caiit komnanuu PTC, npousBonu-
tenst Mathcad.

3 http://www.pts-russia.com/ - caiit aBropuzoBaHHOro naptHepa kommanuu PTC
(Parametric Technology Corporation) B Poccuu.

4 http://mcs.ptc.com/mcs/ — undopmanus o Mathcad Calculation Server. Ilpumepsi, g0-
KyMCHTAITHSL.

8.6 JInueH3noHHOE U CBOOOTHO pacnpoCcTpaHsieMoe MPOrpaMMHoe obecrevyeHue, uc-
NoJIb3yeMoe IPH OCyLIeCTBJIEHUH 00pa30BaTe/IbHOI0 MpoLecca

o JTUCHUIIJINHE

Tabnuna 5 — [lepeuenpb UCNOIB3yeMOro MPOrpaMMHOT0 00ecreueHus

Hanmenosanue [10 PekBu3NTHI / yCIIOBUS HCTIOIH30BAHUS
Microsoft Imagine Premium Jluuensnonnslii jorosop A2223 Ne008/65 ot 11.01.2019
MathCad CepBucHblii KOHTPaKT # 2A 1820328, TMIIEH3MOHHBIN KJIIOY,

noroBop Ne 106-AD120 ot 27.11.2012

Microsoft® Office Profession-

al Plus 2010 Russian Jluuensnonnslii ceprudukat Ne 47019898 ot 11.06.2010

9 OpraHu3anuMOHHO-NeJArornyecKkue yCcJoBHs

Opranuzanys 00pa3oBaTEeILHOTO MPOIECca PErJIAMEHTUPYETCS YIEOHBIM IIJIAHOM M pac-
nHCaHHeM Y4eOHBIX 3aHATHUH. SI3bIKk 00ydeHus (mperonaBaHus) — pycckuit. [[ns Bcex BUIOB
AYJAUTOPHBIX 3aHATHH aKaILCMI/I‘-IeCKI/Iﬁ qJacC yCTaHaBJIUBACTCA MPOAOJIKUTCIIBHOCTBIO 45 MHHYT.

[Tpu ¢dopmupoBaHMM CBOEH WHIUBHIyalTbHOW 0Opa30BaTENbHOW TPAaEKTOPHUU 00ydaro-
HII/IfIC?[ HMECT IPaBO Ha NEpE3avCT COOTBCTCTBYIOIUX AUCLUILINH U HpO(l)eCCI/IOHaJH)HI)IX Monay-
JIei, OCBOEHHBIX B IpoIlecce MPEeIeCTBYIOUIEro 00y4eHus, KOTOPbIH 0cBOOOXKIaeT oOyyarolie-
Irocsa OT H€O6XOI[I/IMOCTI/I HX ITOBTOPHOTI'O OCBOCHUS.

9.1 O0pa3oBaTeabHbIC TEXHOJIOTHH

VY4eOHbIil npoliecc Mpu MpenojaBaHuy Kypca OCHOBBIBAETCSl Ha MCIOIb30BaHUM TPaau-
[IMOHHBIX, NTHHOBALIMOHHBIX U HH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaauimon-
HBbIC O6pa30BaTCJIBHBI€ TEXHOJIOTHHU MPCACTABJICHBI JICKIUAMHU U CEMHUHAPCKUMU (HpaKTI/I‘-IGCKI/I-
MU) 3aHATHAMH. VIHHOBaIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTUH HCIIONB3YIOTCS B BUJE IIUPO-
KOTO IPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeaeHus 3aHaTuil. MHpopmanmoHHbie
o0Opa3oBaTenbHble TEXHOJOTHUU PEATH3YIOTCS MYTEM aKTUBU3AIMHU CaMOCTOSITENIBHONH DPaOOThHI
CTYJICHTOB B HH(OPMAIIMOHHON 00pa30BaTEILHOM Cpe/ie.

9.2 3aHATUA JeKIUOHHOI0 THIIA

JIeKIMOHHBIN Kypc IpeJIoyiaraeT CUCTEMaTU3MPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOTO IJIaHa.

Ha niepBoii nekuuu nektop 00s13aH NpeaynpeauTh CTYACHTOB, IPUMEHUTENIBHO K KAaKOMY
6a30BoMy y4eOHUKY (yuyeOHUKaM, y4eOHBIM TOCOOHIM) OyIeT MPOYUTaH KypcC.

JIeKIMOHHBIN KypC JTOJDKEH JaBaTh HaWOOIBIIMK 00beM mH(pOpMaIuu u o0ecreunBaTh
6osee rirybokoe MOHUMaHHE YYeOHBIX BOMPOCOB IPH 3HAYUTENBHO MEHBIIEH 3aTpare BpEMEHH,
4yeM 3T0 TpedyeTcst OOJIBIIMHCTBY CTYJIEHTOB Ha CAMOCTOSITENIbHOE U3yUyeHUE MaTepHaa.


http://www.mathcad.com/library/

9.3 3aHsATHS CEMMHAPCKOIO THIIA
CeMuHapckue 3aHATHS B JAHHOM Kypce He MPETyCMOTPEHBI.
9.4 CamocTosiTe/ibHAsA padoTa 00yyalOUIUXCs M0 JUCHUIINHE (MOAYJII0)

CamocTtosTrenbHas paboTa CTYJEHTOB — 3TO MPOILECC AKTHUBHOTO, IIeJIEHANPaBIECHHOTO
NPHOOpPETEHUsT CTYJCHTOM HOBBIX 3HAHWH, YMEHUN 03 HENMOCPEJACTBEHHOTO y4acTHsl Mpernojia-
BaTeJsl, XapaKTEpU3YIOIIUMNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ybTaTOB AEATEILHOCTH 00yUYaromerocs.

Ilenu camocTosATeTbHON PaOOTHI:

* CHUCTEMAaTH3als U 3aKPEIUICHUE MOJYYEHHBIX TEOPETUUSCKUX 3HAHUN U MPAKTUUYECKUX
YMEHHH CTYJACHTOB;

- yrayOJIeHHue U paclIMpEeHUe TEOPETUUSCKUX 3HAHMIA,

- (hopMHpoOBaHHE YMEHUHN HCIOJB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIIHIO,
CIIELUUATIBHYIO JTUTEPATYPY;

* pa3BUTHUE MMO3HABATEJIBHBIX CIIOCOOHOCTEH, AKTUBHOCTU CTYACHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpOBaHHE CAMOCTOSITEIILHOCTH MBIIIJICHHS, TBOPYECKON MHUIIMATUBBI, CIIOCOOHO-
CTEH K CaMOpPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIn3aliy;

* pa3BUTHUE UCCIEAOBATEIbCKUX YMEHHUH U aKaIEMUYECKIX HABBIKOB.

CamocrosiTenpbHas paboTa MOXKET OCYIIECTBIISITHCS MHIUBUIYAIBHO WJIM TPYIIaMH CTY-
JIEHTOB B 3aBUCUMOCTH OT IIeJId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMATHKH.

TexHomorust OpraHu3aIi CaMOCTOSTEIHLHOM pabOThl CTYICHTOB BKJIFOYAET MCIIOIh30Ba-
HUE UHPOPMAIIMOHHBIX U MAaTePUAIbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaTOB BHEAYIUTOPHON CaMOCTOSATEIHHOW PAOOTHI CTYJACHTOB MOXET
MPOXOIUTH B MMCbMEHHOM, YCTHOM WIIM CMEIIaHHOM (opme.

CryneHTsl JODKHBI MOAXOIWTH K CaMOCTOSITEIBHOM paboTe KaKk K HaWBaKHEUILIEMY
CPEICTBY 3aKpEIUICHUsI U Pa3BUTHUSI TEOPETUUYECKUX 3HAHUMN, BHIPAOOTKE €UHCTBA B3IJISJIOB HA
OT/IENIbHBIE BOIIPOCHI Kypca, MPUOOPETEHUsI ONPE/ICTICHHBIX HABBIKOB U MCIOJIB30BaHUs mpodec-
CHUOHAJILHOM JIUTEPATYPHI.

9.5 MeTroanueckue yKa3aHus JJIA 00y4al0MIMXCs 10 OCBOEHUIO TN CIUTITHHBI

[Tpy m3yyeHMM AMCUUIUIMHBI OOYYaroIMMCS LIE€JIeCOO00Pa3HO BBINOJIHATH CIEIYIOIHNE
pEKOMEHANNN:

1. U3yuenue yueOHOM TUCHUIUIMHBI JJOJPKHO BECTHCh CUCTEMaTHUYECKH.

2. [Tocne u3yueHus: Kakoro-inbo paszena Mo y4eOHHUKY WM KOHCIEKTHBIM MaTepuanam
pPEKOMEH/IyeTCsl 10 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPE/IEICHHUS, TOHATHS pa3Jie-
na.

3. Ocoboe BHMMAaHUE ClIeAYeT YAEIUTh BHIMOJIHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATH-
AM 1 UHAVNBUAYAJIbHBIM KOMILJICKCHBIM 3a/JaHHUAM Ha CAMOCTOATCIIBHYTO pa60Ty.

4. Bes TemaTuka BONPOCOB, M3Y4aeMbIX CaMOCTOSITENbHO, 3a/1a€TCs Ha JIEKLUAX MpPero-
naBatenieM. MM e aroTcs UCTOYHUKY (B MEPBYIO OYepe/lb BHOBb M3JaHHbBIE B IEPUOJUUECKON
HaY4HOI uTeparype) Ui 6osee AeTalbHOrO MOHUMAaHUs BOIIPOCOB, 03BYYEHHBIX Ha JIEKLINU.

[Ipu camocTosATensHON TPOPAObOTKE Kypca 00yUyaromuecs TOJKHBL:

* IPOCMATPUBATH OCHOBHBIE ONPE/IENeHUs U (PaKThI;

* IOBTOPUTDH 3aKOHCHeKTHpOBaHHBIﬁ Ha JICKOIMOHHOM 3aHATUH MaTCpual U JOIIOJIHUTH
€ro ¢ y4eTOM peKOMEH/JOBAHHOW MO JAHHOM TeMe JIUTepaTyphl;

* UIB3YYUTH PEKOMCHAOBAHHYIO JIMTEPATYPY, COCTABJIATH TE3NCHI, aHHOTAIWUU U KOHCIICKTBI
Haun0oJiee BaKHBIX MOMEHTOB;

* CaMOCTOATCIIbHO BBIMMOJIHATE 3aJIaHUS, aHAJIOTMYHBIC IPCJIaraCMbIM Ha 3aHATHAX

* UCTIOJIb30BATh JIJIsl CAMOIIPOBEPKH MaTepuaibl (pOH/Ia OLIEHOYHBIX CPEJICTB.



10 Onucanue MaTepUAIbHO-TEXHHYECKOT0 00ecneyeHunsl, He00X0IMMOro /JIsi
OCYILIeCTBJICHUSI 00Pa30BaTEJbHOI0 NMPOoLecca Mo JUCHUILUIHHE (MOXYJII0)

10.1 YuyeoHo-s1abopaTopHoe 060py0BaHue
OtcyTcTBYET

10.2 Texnn4yeckue u 3J1eKTPOHHbIE CPEACTBA 00YUYEeHUS
OtcyTcTBYET

CamocrosiTesbHast padora.

[TomereHust AJisi CAMOCTOSTENIbHON paOOThl OCHAIIEHBI KOMIBIOTEPHON TEXHUKOW C BO3-
MOXHOCTBIO TTOAKIIOUCHHS K ceTH «MHTEpHET» M JOCTYNOM K JICKTPOHHON MH(POPMAITHOHHO -
obpasoBarensHol cpene KHAT'Y:

- ypraneHbId 321 HTh KHAT'Y;

- KOMIIBIOTEpHBIE Ki1acchl (aya.  kopmyc Ne ).

11 Nuknle cBeneHns

MeToauueckne PE€KOMEHIAIINH 110 oﬁyqenmo JMI ¢ OrpaHU4Y€HHBIMHA BO3MOYKHO-
CTSAMHU 310POBbA U HHBAJIMAOB

OcBoeHMe NUCHUIUIMHBI O0YUYaIOLUMUCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSMHU 3/10POBbSI
MOJKET OBITh OPraHU30BAHO KaK COBMECTHO C JAPYTUMHU OOYYAIOUIUMHUCS, TaK U B OTAEIHHBIX
rpymmnax. [IpenmonararoTcs cienuaibHble YCIOBHS TSI TIOTyYeHUs] 00pa3oBaHus 00yJaromuMu-
Csl C OTPAaHUYCHHBIMHU BO3MOKHOCTSIMU 3/10POBBSL.

[Tpodeccopcko-TieTaroru4eckiii COCTaB 3HAKOMHUTCS C ICUXOJIOT0-(PH3UOIOTHICCKUMU
O0COOCHHOCTSIMU OOYYArOMIMXCs MHBAIUIOB U JIUI[ C OTPAHHYEHHBIMH BO3MOXKHOCTSIMHU 3/10PO-
Bbs, MHIWBUIYAIBHBIMU MPOTpaMMaMH peaOmiIuTaui WHBATUAOB (py Hanmumu). [lpu HEoO-
XOJIMMOCTH OCYILIECTBIISETCS JOMONHUTEIbHAS MOAJEPKKA MPErnoAaBaHus ThIOTOPAMU, TCHUXO-
JIoTaMH, COI[MAJIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU [TOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHU ¢ METOAMYECKUMHU pekoMeHaausiMu MunoOpaayku PO (yTB. 8 ampens
2014 r. N AK-44/058H) B Kypce Mpeamojaraetcs HWCIOJIb30BaTh COIMAIBHO-AKTHBHBIE U pe-
(IiekcUBHBIE METOIbI 00YUEHUS, TEXHOJIOTMH COLIMOKYIBTYPHOIN peaOUINTALMK C LENbI0 OKa3a-
HUS TIOMOILM B YCTAaHOBJIEHUH IOJIHOLICHHBIX MEXJIMYHOCTHBIX OTHOLLEHUH C APYTUMU CTY/IECH-
TaMH, CO3JJaHUH KOM(OPTHOTO NCUXOJIOTHYECKOTO KIMMaTa B cTyeHueckoil rpymnne. [logbop u
pa3paboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUE€TOM MPEAOCTaBICHUS MaTepuana B pas-
JUYHBIX (opMax: ayAHalbHOM, BU3YalIbHOW, C HCIOJB30BAHHWEM CHEIHATbHBIX TEXHUYECKHX
CPEICTB U UHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiumebl unaMu ¢ OB3 ocymiecTBisieTcss ¢ HCIOJIB30BAHUEM CPENICTB
0o0ydeHusl 00IEero M crenruaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs). MarepuaabHO-TEXHHUUYECKOe 0OecrieueHHe MpeyCMaTpUBaeT MPUCIIOCOOIEHHE ayIuTO-
puii k Hyxaam jimi ¢ OB3.

dopma IpoBEeIEHUS aTTECTALUU ISl CTYJCHTOB-UHBAIUIOB YCTAHABIUBACTCSA C YUETOM
WHIUBUIYAIbHBIX TMCUX0(pU3NIecKux ocoberHocten. s ctynentoB ¢ OB3 mpemycmaTpuBaet-
cs1 TocTymHas popma MpeIoCTaBICHUs 3a1aHUH OLIEHOUHBIX CPE/ICTB, @ UMEHHO:

- B TIEYaTHOW WM DJJIEKTPOHHOW Qopme (Il JMI € HapyUIEHUSIMH OIOPHO-
JBUTATENLHOTO alapara);

* B IIe4aTHOM (hopMe WIIH DJIEKTPOHHOM (opMe C YBETUUEHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (U151 JIUI] C HAPYILIEHUSIMH CIIyXa, peuH, 3peHus);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/laHusl BCIYX (IUIs JIUI] C HAPYIICHUSIMU 3PEHUS).

10



CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMUYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHI. [l TakuX CTyIEHTOB MpEeayCMaTpUBAETCS JOCTyMHas (opMa IpeaocTas-
JIEHUs] OTBETOB HA 3a/laHusl, a UMEHHO:

* IUCbMEHHO Ha Oymare wiu HabopoM OTBETOB Ha KOMIIbIOTEpE (IJIs JIUL[ ¢ HapyIIEHUs-
MU CllyXa, peuHn);

- BBIOOPOM OTBETA U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIIYT acCUCTEHTa ([UIs
JIMI] C HApYLIEHUSIMU OIIOPHO-/IBUTaTEJIBLHOTO allapara);

* YCTHO (151 JIULL ¢ HApYLIECHUSMHU 3PEHHUs, OIIOPHO-ABUIaTEIbHOIO allapara).

[Tpu HEoOXOaMMOCTH ISl 00YHAIOIIUXCS C MHBAJMIHOCTBIO MPOLIEAYPa OLCHUBAHUS pe-
3yJIbTaTOB O0YYEHUS MOXKET IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

11



[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB1
10 AMCIHILINHE

ABTOMaATH3ALMA MATEMATHYECKHX pacueTroB

Hanpanenune noaroToBku

02.03.03 — Mamemamuueckoe obecneuenue u
AOMUHUCIPUPOBAHUE UHDOPMAYUOHHBIX CUCTEM

Hanpasnennocts (mpoduin)
00pa3oBaTeILHON MPOrPaMMBI

Texnonoaus npoepammuposanuisl

Kpanmudukanus BEITyCKHUKA bakanasp
l'on Hauana moAroToBKU 2021
(no yuebHomy niamy)
dopma 00yueHUS OYHas
TexHonorus 00y4eHus MPaoUyUOHHAS
Kypc Cemectp TpynoeMKocCTs, 3.€.
2 3 5

Bua npomexyTo4HON aTTecTalnu

OOGecneunBaroliee noapas3aeieHue

Dx3amen

Kadgpeopa IIM - [Ipuxnaouas mamemamuxa

' B TaHHOM MPUIIOKCHUH TIPEICTABIICHBI THITOBBIE OIIEHOYHBIE CpeIcTBa. [T0THBIN KOMITIEKT
OLIEHOYHBIX CPEJCTB, BKIIOYAIONINI Bce BapuaHTHI 331aHuil (1abopaTopHbix padot, PI'P u ap.),
npeJiaraeMbIx o0yJaronemMycs, XpaHuTcs Ha kagenpe B OyMa)kHOM U 3JIEKTPOHHOM BUJE.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pPe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMblI

Tabmuna 1 — KoMnereHun 1 niaHupyeMble pe3yabTaTbl 00ydeHUs O JUCIUILTHHE

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHII U

HHI[I/IKaTOpBI JOCTHIKCHUA

O6menpodeccuoHaabHbIE

OIIK-2. CnocobOeH NpUMEHSTH
COBPEMEHHBI MaTEeMaTHYECKUM
amnmapar, CBSI3aHHBIM C IIPOEK-
TUpPOBaHUEM, pa3pabOTKOM, pe-
anu3alred U OLICHKOM KadecTBa
MPOrPaMMHBIX ~ TPOAYKTOB U
MPOTrpaMMHBIX KOMIUIEKCOB B
Pa3IMYHBIX 00JIACTAX YeIOBEUe-
CKOM JeATEIbHOCTH

OIIK-2.1. 3naer MaTeMaTU4ECKHE OCHOBBI MPOrPaMMHPOBA-
HUS ¥ S3BIKOB ITPOTPaAaMMHUPOBAHUS, OpraHU3aluK 0a3 TaHHBIX
Y KOMITBIOTEPHOTO MOJICTUPOBAHMS; MATEMATUYECKUE METO-
JIbI OIIEHKH Ka4eCTBa, HAJACKHOCTH U 3 (PEKTUBHOCTH TIPO-
rPaMMHBIX MIPOJIYKTOB; OCHOBHBIE 33a4i U 00JIaCTH MIPUMeE-
HEHHsI METOJIOB MAaTEMaTUUYECKOT'O MOICIIMPOBAHUS; OCOOCH-
HOCTH OOBEKTOB MOJICIIMPOBAHUS K METOJIUKH UCCIIEIOBaHUS
MO/ICJICH, OCHOBHBIC MPUHIIMITHI MOACIIUPOBAHUS,

OIIK-2.2. YMeeT oCyIecTBISITh MPOBEPKY aJICKBATHOCTU Ma-
TEMaTHUYECKUX MOJIENeH, aHAIM3UPOBATh PE3YNIbTAThI, OI[CHU-
BaTh HAJIC)KHOCTh U KAYECTBO (DYHKIIMOHUPOBAHUS CHCTEM;
OIIK-2.3. Bnaaeer HaBbIKaMi MPUMEHEHHUSI MaTeMaTUYECKO-
o amnrapara K UCCIeAyeMbIM MOECIISIM; UCIIOJIb30BAHUS TIPHU-
KJIAJTHOTO IIPOrPaMMHOTO PEIISHUs 3a1a4 B MPOPECCHOHATb-
HOH JIeSITCIILHOCTH.

Tabmuna 2 — [Macriopt ¢oH/1a OIIEHOYHBIX CPEIICTB

KonTtpounpyemsie ®opmupyemas | HammenoBanue
pa3aeJibl (TeMbl) KOMIIeTeHIUsl OII€HOYHOI0 Iloka3aTenu oueHKHU
AHCHUTLIUHBI cpeiacTBa
Pazmen 1-5 OIIK-2 naboparopusie | [lonHOTa ¥ MPaBUIBHOCTH
paboThI BBITIOJTHEHUS 33/ TaHUS
Pazgen 1- 5 OIIK-2 PI'P 3HaeT aNropuTMbI aBTOMaTH-

3aI[Mi MATEMAaTHYECKUX Pac-
YETOB U YMEET aBTOMATH3H-
poBaTh MaTEMaTHYCCKHE
pacuetsl B cpeae MathCad.
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2 Metoanueckne MaTepHAaJibl, ONpe/Ie/IA0NHe NPoLeaypPhbl OlleHUBAHUS 3HAHUI,
YMeHH I, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XapAKTEPU3YIOLIME MPOLece
¢GopMupoBaHus KOMIIETEHIM I

Metoanyeckre MaTepualbl, ONPEIeIISIONINe MPOIEAYyPhl OIICHUBAHUS 3HAHUM, YMCHUH,
HABBIKOB U (WJIH) OIBITA CATEIHHOCTH, IPEICTABICHBI B BUIC TEXHOJIOTHUECKON KapThl TUCIIH-
TIMHBI (Tabsmmna 3).

Tab6ymma 3 — TexHosiornueckas Kapra

Haumeno-
BaHHe Cpokn kana K
OLICHOYHO- | BBINOJIHE- | OLICeHHBA- pUTEPHH
OlleHUBAHUS
ro cpea- HUA HHS
cTBa
3 cemecTp
Ilpomescymounasa ammecmavyusn 6 ghopme «IK3amen»

JlabGopatop- | 1-2 5 6amioB 5 0a/IoB - CTYACHT NPABWIBHO M B CPOK

Has paboTa | Henmens BBIONHWI 3amaHue. [lokazan oTinuyHbIe

Nel cemecTpa BJIa/ICHUS HaBbIKAMU IPUMEHEHUS MOJy-

JlaGoparop- | 3-4 5 Gannos YEHHbIX 3HAHUM U YMEHMH MPU pelIeHUun

Has paboTa | Henmens npodeccHoHaNBbHBIX 3aad B  paMKax

Ne2 cemecTpa YCBOGHHOTO Y4eOHOTO MaTepuania.

Jlaboparop- | 5-6 5 6aJuIoB 4 GajyioB - CTYACHT BBIIIOJHIII 33JIaHUE C

Has pabota | Hexens HeOONBIIMMH  HeTOYHOCTAMHU. Ilokasan

Ne3 cemecTpa XOpOoIlIue BIaJICHUs HAaBBIKAMU MPUMEHE-

JlaGopatop- | 7-8 5 6GaJuIoB HHUS TOJYYEHHBIX 3HAHUW U YMEHUH IIpU

Hasda paﬁoTa HEeaeisa peIICHUN HpO(l)eCCI/IOHaJII)HI)IX 3a1a4 B

Neq ceMecTpa paMKax YCBOCHHOTI'O y‘IC6HOFO marepua-

Jlaboparop- | 9-10 5 b6aioB Ja.

Hasg pa60Ta Henens 3 6ann013 - CTy,I[eHT BBIITOJIHUJI 3aaHUC C

No5 ceMecTpa CYIICCTBCHHBIMH HCTOYHOCTAMM. IToka-

Jla6oparop- | 11-12 5 GaLIOB 3a]l  yJOOBJIETBOPUTEIHLHOE  BIAJICHUE

Has paboTa | Hexens HABBIKAMH  [PUMEHEHHS  TOJTY4CHHBIX

Ne6 cemecTpa 3HAaHUW M YMEHUU NpU pelieHnuu npogec-

JIaGoparop- | 13-14 5 GALIOB CHOHAJIbHBIX 3aJ1a4 B paMKax YCBOCHHOT'O

Hasg paboTa | Hemest y4eOHOro MaTepHana.

Ne7 cemecrTpa

Jlaboparop- | 15-16 5 6ayioB

Hasi paboTa | Henmens

Ne8 cemecrTpa

PTP 3a4eTHas 50 6amioB 50 6aoB - CTYACHT MPABHIBHO BHITIOJ-

Heaens Hui1 3ananue. [lokazan oTinyHbIe Biaje-

HUS HABbIKAMU MPUMEHEHUS TOTyYeHHBIX
3HAHWUW U YMEHUH TpU peleHuu npodec-
CHOHAJIbHBIX 33J1a4 B paMKaX YCBOEHHOTO
yuebHoro Matepuaina. OTBETUI Ha BCe
JIOTIOTHUTEJIFHBIE BOTIPOCHI Ha 3aIIUTE.
40 6ayoB - CTYACHT BBITIONHUI 33/I1aHUE
¢ HEOOTBIITUMHU HETOYHOCTSAIMU. [Tokazan
XOpOILIKe BIIaJIeHUs] HaBbIKaMH ITPUMEHE-
HUS TIONyYEHHBIX 3HAHUN U YMEHHH NPU
penieHny mpohecCHOHANBHBIX 3a7a4 B
pamMKax yCBOEHHOI'O yueOHOro MaTepHa-
na. OTBeTUI Ha OOJIBIIMHCTBO JAOIOJIHU-
TEJNBbHBIX BOIIPOCOB HA 3alLlUTE.
30 6amioB - CTY/ICHT BBITIOJTHIII 33JJaHUE
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HaumeHo-
BaHHe Cpoku Ixajna K
OLICHOYHO- | BBINOJIHE- | OLCHHBA- puTephH
OLleHUBAHUS
ro cpej- HHUSA HUA
CTBa

C CYILIECTBEHHBIMHU HETOYHOCTAMU. [Ioka-
3aJ1 y/I0BJIETBOPUTEILHOE BIIAJICHHUE
HaBBIKAMU IPUMEHEHUS TIOTYIEHHBIX
3HAaHUI U yMEHUH MpH peleHny npodec-
CHOHAJIBHBIX 33/1a4 B PAMKaX YCBOEHHOTO
yuebHoro Matepuaina. [Ipu oTBerax Ha
JOTIOJTHUTEIIBHBIE BOIPOCHI HA 3aIUTE
OBLIO JTOMYIIEHO MHOT'O HETOYHOCTEH.

Texyuuit KOHTPOJIb 90 6amnoB

DK3aMeH 30 6aymoB | 30 6ayIOB - CTYACHT MPABUIIHHO U B IOJI-

HOM 00BEME OTBETHUJI Ha BCE BONPOCHI
Ousera, BEpHO BBIMOJIHWI TPAKTUYECKOE
3aJjaHKe.
20 OanyoB - CTyJIEHT OTBETUJI Ha BOIIPO-
Chl Y BBIIIOJIHMJI 3a/1aHUE C HEOOJIBIINMU
HETOYHOCTSIMH.
10 GanioB - CTyIEHT OTBETUJ Ha BOIIPO-
ChI ¥ BBITIOJIHMJI 3a/IaHUE C CYIIECTBEH-
HBIMU HETOYHOCTSIMHU.

HNTOI'O: - 120 6anoB -

Kpurtepuu onieHKH pe3y/IbTaTOB 00y4eHHs 10 JHCHUILINHE:

0 — 49 % ot MakCUMaJIbHO BO3MOXKHOM CYyMMBI 0QJIJIOB — «HEYIOBIETBOPUTEIHLHOY

(HeOCTaTOUHBIA YPOBEHB AJIS IPOMEXYTOUHOH aTTECTallUH 110 TUCLUILIMHE);

50 — 69 % oT MakCUMaIbHO BO3MOYXKHON CYMMBI 0aJlJIOB — «yIOBJIETBOPUTEIHHO

(moporoBbIi (MUHUMAJIbHBIN) YPOBEHB);

70 — 84 % o1 MakCHMMaIbHO BO3MOXKHON CYMMBI 0aJIJIOB — «XOPOII0» (CPEeTHUI YPOBEHB);

85 — 100 % oT mMakcuMaiabHO BO3MOXKHOW CyMMBI OAQJIJIOB — «OTIUYHO» (BBICOKHH (MaKCH-

MaJIbHBII) YPOBCHB)

3 TunoBble KOHTPOJIbHBIE 3aJaHNS U HHbIE MAaTePUAJIbl, HeOOX0IUMBIE JJIs1
OLICHKH 3HAHWM, YMECHHMH, HABBIKOB H (MJIM) ONBITA AEATEIbHOCTH, XapaKTepPH-
3yoiue npouecc GopMHUpOBaHNs KOMIIETEHIHII B X0/1¢ OCBOeHUsI 00pa3oBa-
TeJIbHOM NPOrpaMMBlI

3.1 3aganus Qs TEKYLIEero KOHTPOJIsl YCIIeBAeMOCTH
3aganus 1adopaTOpHBIX padoT

JlabopaTopnasi paGora Ne 1

3ananue 1. BEITOIHUTEL BLIYUCIIEHHUS

3ananue 2. YIpOCTUTh BhIpaKkeHUe, HCronb3ys koManysimplify;

3aganue 3. YIpOCTUTH BhIpaKEHHE, HCIOB3Ys GyHKIM0 expand,;

3amganue 4. Pa3noxuTh Ha COMHOKHUTENU BBIpaKEHHE C TOMOIIBIO oneparuu factor

3ananue 5. HaliTn 3Ha4ueHHEe BBIpAXKEHUS IIPU YKA3aHHBIX 3HAYECHMX ITepeMeHHbIX. Mc-
M0JIb30BaTh Orepanuio substitute;

3amanue 6. Pa3ioxuTh Ha mpocTeire Apobu, B3sB parfrac;

3ananue 7. M306pasure rpaduk pynxman z = f(X,y), a<x<b,c<y<d

3ananue 8. IlocTpouTh KpUBYIO 33JaHHYIO TaPAMETPUYECKH;

3ananue 9. [locTpouTh KpUBYIO, 33/1aHHYIO B OJISIPHBIX KOOPJIMHATAX.
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JlabopaTopnasi paGora Ne 2
3aganue 1. HaiiTu Bce neliCTBUTENbHBIE KOPHU YPABHEHUS,
3aganue 2. Pemuth HenuHeitHOe ypaBHeHHE ¢ TouyHOCTHIO 10 0,0001. Kopuu otaenuts
rpaguvecKu;
3ananue 3. PemnTh cucteMy HeNMHENHBIX ypaBHeHU# ¢ TouyHocThio 70 0,0001. Kopuu
OTJICUTH IPaPUUECKU.
JlabopaTopnasi paGora Ne 3
3aganue 1. Pemmts cucremy ypaBHenuii AX = b mo dhopmyme X = Ab. Boimonuuts npo-
BEPKY.
3amanue 2. Pemuth cuctemy nuHeHBIX ypaBHeHuin AX = B metogom Kpamepa. Brimoi-
HUTb MIPOBEPKY.
3amanue 3. Pemmth cuctemy nuHelHbIX ypaBHeHH AX = B Metogom utepanmii. Beimoi-
HUTb MIPOBEPKY.
JladopaTopnasi padora Ne 4
3ananue 1. Haiiute npesenst nocnenosarensuocreit {a,}, {b }, {c,}. s ykasanubix

sHauennii € = 10 Haiigute Takue N(€), uTOOBI BCE DJIEMEHTHI MOCIIEI0BATEILHOCTH ¢ HOMEpaMu
n > N coBnajanu ¢ npeaesbHbIM 3HaUeHHEM 10 K-ro 3Haka mocie 3ansaToil. [{jis 3agaHHbIx 3Ha-
yenuit M ykaxute takue 3HadeHus N(M), 4ToObI 1jIs1 BCeX 4IEHOB OECKOHEYHO OOJIBIION MO-
CIleNIoBaTeNbHOCTH {C,} ¢ HOMepamu N > N BBINOTHATIOCH HEPaBEHCTBO |c | > M. M306pasute

rpaguyecky CXOMASAIIMECs MMOCIe0BAaTeIbHOCTU U UX mpeneinsl. M3o00pasute rpaguyeckn Oec-
KOHEYHO OO0JIbIION MOC/IEA0BaTENbHOCTH.

3ananue 2. Haiiaute Touku pa3pbiBa 3aJaHHBIX (PYHKLIMH U ONPEAETUTE UX THII.

3ananue 3. M300pasute nuHUY, 3aJjaHHbIE IBHO YpaBHEHUEM Y = f(x) U HESBHO ypaB-

HEHUEM F(X, y)= 0. 3anuummTe ypaBHEHMs KacaTeJlbHON M HOpMald K KaXKJ10il KpUBOW B yKa-

3aHHBIX TOYKaX U M300pa3uTe ux Ha rpaduke.
JlabopaTopHasi padora Ne §
3ananue 1. [TocTpouTh TMHENHYIO HHTEPIOJISALIUIO 110 33 aHHBIM JJaHHBIM.
3aganue 2. IlocTpouTh KyOMYECKYIO CIIAH-UHTEPHOIALMIO 110 3aJaHHBIM JaHHbBIM.
3ananue 3. IlocTpouTh MOJIMHOMHAIBHYIO CIUIAMH-MHTEPHOJSLMIO MO 33JaHHBIM JaH-
HBIM.
3ananue 4. BbINOIHUTH 3KCTPANOISALUIO TP MTOMOUIN (QYHKIIMU MTpeICKa3aHusl.
3ananue 5. Peanmn3oBaTe JByMEPHYIO HHTEPIIOJISLMIO IO 3aaHHBIM AaHHBIM. [locTponTh
MCXOJIHOE TI0JI€ IaHHBIX U Pe3yJIbTaT HHTEPIOJISALIUN.
3ananue 6. [loctpouTs ypaBHEHUE perpeccuu.
Jladoparopnasi padora Ne 6
3ananue 1. Pemmre 3amauy Komm ¢ momomsio ¢ynkuun rkfixed. M3o0pasute unTe-
rpajbHble KPUBBIE U COOTBETCTBYIOLINE UM (Pa30Bble KPUBBIE CUCTEMBI, MPOXOSIINE Yepes3 3a-
JaHHble Touku. HaganbHble TOUkM Ha (a30BOil MIOCKOCTH BBIOEPUTE CAMOCTOSATENBHO.
3ananue 2. Haiinute B yka3zaHHBIX TOUYKax pemieHue 3agaun Kommwm uist 3a1aHHOM »KecT-
Kol cuctemsr Y’ = Ay, y(O): Y, METOJIOM MATPUYHON OSKCIHOHEHTHl U C HCHOIb30BAHUEM

bynkrmii Stiffo wm Stiffr. MaTpuusyio S5KCIIOHEHTY BBIYMCIUTE TPUOIMIKCHHO, UCTIONB3YS TEH-
J0opoBcKoe pasznoxenue. [loctpoiite n cpaBHUTE rpadUKU MOTYUYEHHBIX PEILICHHH.

3ananue 3. Haiigute oOuiee pemieHne JMHEHHOrO OJHOPOIHOTO YpaBHEHUsI BTOPOTO MO-
panka y"+ay +a,y=0. Pemmre 3amauy Komm y"+ay +a,y=0, y(@)=y, y(@)=y,.
[TpoBepbTe MPaBHILHOCTH PEIIeHus ¢ moMoInbio ¢pyakmun 0desolve. M3o6pasute ero rpaduk.

3amanue 4. MeToqoM Bapuallui MOCTOSHHBIX HAaWTH pellleHHe KpaeBOW 3ajlaud U Mo-
CTPOUTH TpapuK pereHusl.

Jlaboparopnasi padora Ne 7

3ananue 1. Pemmth cucremy nByX nuddepeHIHaTIbHbIX YpaBHEHUN NEPBOro MOpsIKa

metoioM Pynre-KyTThl.
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3ananue 2. Pemnts 3amauy Komm mis xectkoit cuctemsl. [loctpouts rpaduk pemieHus.
3amanue 3. [Toctpouth rpaduKu perieHus, HHTETPAIbHYIO KPUBYIO U (a30BYIO TPACKTO-
PHIO aBTOHOMHOW CHCTEMBI.
JlaGopaTopuas padora Ne 8 (peanusyercst B hopMe MPaKTHUECKOM IMOATOTOBKH)
3ananue 1. [Toctpouth rpadguk QyHKINY, UCTIONB3YS OnepaTop BeTBiIeHuUs If.
3amanue 2. PemuTh 3a1a4y ¢ MOMOIIBIO oreparopa iukia for.
3amanue 3. PemuTh 3a1a4y ¢ MOMOIIIBIO orniepatopa iukia While.

PACUETHO-TPA®UYECKASA PABOTA (PT'P)

Bamanus B PI'P nomkHBI OBITH BBINOJIHEHBI ¢ moMolnbio Mathcad. PesynbraTr paGoTh
noikeH ObITh oopmiten cornacuo PJ] 013-2016 «TekcroBbie cTynenueckue padotsl. [IpaBuna
o OpMIICHUSY.

3ananue 1. Haiitu Bce KOpHHM ypaBHEHHUs (IIOJIMHOMA N-I CTENEHU).

3aganue 2. Pemuth HenuHelHOE ypaBHeHUE ¢ TouHOCThIO 710 0,0001. KopHu otnenuts
rpadu4ecKy.

3aganue 3. PemiuTh CUCTEMY HEJTMHEWHBIX ypaBHeHUM ¢ TOYHOCTHIO 10 0,0001. Kopau
OTIENUTH TPaQUIECKH.

3amanue 4. Pemnrs cucTeMy TMHEHHBIX anrebpamveckux ypaBHenui AX =D, mro6biM
M3YYEHHBIM MaTPUYHBIM METOJIOM. BBITIOJIHUTH MPOBEPKY:

3ananue 5. Ucenenosats GyHkumio: noctpouts rpaduk Gpynkuun y = f(x), Haiitu Tou-
KH pa3pbIBa, TOUKH SKCTPEMyMa, TOUKHU Teperuda, onpeeInTh ypaBHEHHS aCUMIITOT.

KoHTpo/ibHbIE BONPOCHI K IK3aMEHY
1 Onpenenenue nepemeHHbixX. [IpucBanBanue nepeMeHHbIM 3HaUeHU. Onpenenenue GyHKIUH.
BbiBos1 3HaUeHUN IepeMEHHBIX U (PYHKLIHH.
2 CriocoObl CUMBOJIBHBIX BHIYHCICHUH.
3 IocTpoenue rpaduKoB.
4 PemieHue ypaBHEHMII.
5 CucreM ypaBHEHUH.
6 Uto takoe nporpamma? Coznanue nporpammbl (Add Line). Pazpaborka mporpammel. JIokans-
HOE TIPUCBaNBaHHE.
7 Ycnosuble onepatopsl (if, otherwise).
8 Omnepatops! nukia (for, while, break, continue)
9 BosBpar 3Hauenus (return). [lepexBat ommook.
10 JIuneliHas MHTEPIIOJIALIHS
11 Ky6uueckas criaiiH-unTepnossiuus. [loamHomMuanbHas crutaifH-MHTEPIOISALMSL.
12 Dkcrpanonsuus GyHKIMEH peacKazaHus
13 MHoromepHast HHTEpIOIALUS
14 Perpeccus
15 Pemenue O1Y
16 Pemenue cuctem OJ1Y.

Tunosble 3K3aMeHALMOHHbIE 321a4H
1 BBINOTHUTH BHIYHCIICHUS.
2 [TocTpouTh KPUBYIO 33JJaHHYIO TAPAMETPUIECCKH.
3 Haiitu Bce 1€HCTBUTENIbHBIE KOPHU YPABHEHMS.

4 PemmnTh CUCTEMY HEJIMHEWHBIX YPaBHEHUH.

5 TlocTpouTh JIMHEHHYIO HHTEPIOJISIIIUIO MO 33JaHHBIM JTAaHHBIM.
6 Pemmre 3amaay Komm ¢ momombto ¢pynkimm rkfixed.

7 Co3zate nporpammy JUisl peIIeHNs 3a1a4H.
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JIucr perucrpauuu usmenenui k PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomanuectBo
CTpaHMI]
A3MEHEHUS

IMonamuce
paspaboTunka

PIIJT

Bocnurarensnas pabota 00ydarommxcsi.
OcnoBanue: ®enepanbusiii 3akoH ot 31.07.2020
Ne 304-®3 "O BHecCHHM U3MCHCHUH B
®denepanbHblil 3ak0H "O06 00pa3oBaHUM B
Poccuiickoit deneparuun' no Bompocam
BOCITUTaHUS 00y4aromuxcs'"

[TpakTHyeckasi MOArOTOBKAa 00YYarOIINXCS.
OcnoBanue: IIpuka3z MuHucTEpCTBa HAYKU U
BhICIIETO oOpa3zoBanus Poccuiickoit deneparuu,
Munucrepcrsa npocsemenus Poccurickon ®epe-
parmu ot 05.08.2020 1. Ne 885/390 "O npaktuye-
CKOH MOAroToBKe o0yyaroumxcs"

Axtyanmuzanuss  pasgenoB  PIIJI k  HoBomy
2021/2022 yuebuomy roay. OcHoBanue: IIporo-
KOJ 3acenanus kadeapsl Ne ot
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