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1 O01mme moJosKeHus

Pabouas nporpamMmma IUCHUILIJIMHBI «ABTOMaTI/ISaHI/IH MAaTEMATUYCCKUX pPacd€ToOB» CO-

CTaBJICHA B COOTBETCTBHH C TPEOOBaHUSAMHU (eAepaTBHOTO TOCYJAPCTBEHHOTO 00pa30BaTeIbHO-
ro CTaHIapTa, YTBEPXKICHHOTO NMpHKazoM MuHHCTEpCcTBa 00pa3oBaHUs M HAayku Poccuiickoi
@eneparun Ne 11 ot 10.01.2018, u ocHOBHOI npodeccnoHaIbHON 00pa3oBaTeNbHOMN Mporpam-
MBI TIOATOTOBKH «MaTeMaTn4eckoe W KOMIIBIOTEPHOE MOJCIMPOBAHUE» TI0 HANPABICHUIO
01.03.04 — I[MpuknamHas MaTeMaTuKa.

HpaKTI/I‘leCKaﬂ IIoATOTOBKa pPEAIMN3y€TCsI Ha OCHOBEC HpO(l)eCCI/IOHaJ'IBHOFO CTaHaapTa

06.022 Cucremnslii ananutuk. O606mennas tpyaosas ¢pynkuus: C. KonmnenryansHoe, GpyHK-
[IHOHAJIBHOE U JIOTHYECKOE MTPOSKTUPOBAHUE CHCTEM CPEIHEr0 M KPYIMHOro macirada U CIIOoXK-

HOCTH.

3anaqn [IpuoOpereHne npakTUUECKUX HABBIKOB pabOThl B KOHKPETHBIX IAKeTaX, CH-

AUCHHUILUIAHBL | crem koMmnbroTepHod MatemaTuku (CKM) mo pemieHuio TpuBHalIbHBIX 3ahay
MaTeMaTHKH; OBJIAJICHUE 3HAHUAMHU Oa30BbIX BO3MOXKHOCTEH COBPEMEHHBIX
CKM nnst nanpHEHIMX McciaeoBaHuil (PU3HMUECKUX MOJENeH MPOIecCOoB U SIB-
JICHUW; OCBOCHHE NPHUEMOB, METOJOB M CIOCOOOB BBISABICHHS, HAOIIOJCHHUS,
M3MEPEHUsl M KOHTPOJIS TApaMETPOB BBIYUCIUTENBHBIX POLIECCOB.

OcHoBHbIE 1 Ilpocreiimue Berunciaenus. Onpeaenenue ¢pynkuuit. [locrpoenue rpadukos.

pasnenst / 2 Pentenyie 0CHOBHBIX 3a7a4 MATEMATUKH.

TCMbL  INCHH- | 3 ApnmpokcuMaliysi, MHTEPIOJALHNS, PErPECCHs.

TLITHHEL 4 Pemenne nu¢hepeHIraTbHBIX YPAaBHEHHIA U KX CHCTEM.
5 Mathcad: anemeHTBI TpOrpaMMUPOBAHUS

2 IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00yYeHUS MO AUCHUILINHE (MOIYJIIO),

COOTHECEHHBIX C IUIAHNPYEMbIMH Pe3yJbTaTaMH 00pa30BaTeIbHOIl MPOrpaMMbl

Hpouecc N3YUCHUSA NUCHUIIIINHBI ((ABTOMaTI/ISaL[I/IH MAaTCMAaTUYCCKHUX PaCcyY€TOB)» HaIlpaB-

neH Ha (popmupoBaHue creayromux komrereHuuid B cootBeTcTBuu ¢ ®I'OC BO u ocHOBHOM
oOpa3oBaTenbHON mporpaMmMoii (Tabnuua 1):

Tabnuna 1 — KoMmnereHum 1 niaaHupyeMble pe3yabTaTbl 00ydeHUs 1O JUCLUILINHE

KO,I[ N HAUMCHOBAHHC
KOMIICTCHIIN N

I/IHI[I/IKaTOpBI JOCTHXXCHUA

O6menpodeccuoHaabHbIe

OIIK-2. Cnocobern 00OCHOBaHHO
BbIOMpaTh, JopaldaThiBaTh U MpU-
MEHSTH JUIA PEIIeHHs HCCIIeI0Ba-
TENBCKUX M TPOEKTHHIX 3a/ad Ma-
TEMAaTUYECKHe METOJbI M MOJIEIH,
OCYILECTBIISATh MPOBEPKY aJeKBaT-
HOCTHM MOJENEN, aHaIu3upoBaTh
pe3yNbTaThl, OLEHHMBAaTh HAJCK-
HOCTh M KayecTBO (PYHKIIMOHUPO-
BaHHS CHCTEM

OIIK-2.1. 3HaeT OCHOBHBIE MATEMATHYECKHE METOIbI,
IpUMEHSIeMBbIE JUIS PEeLICHUs UCCIIe0BATENBCKUX U MPO-
eKTHBIX 33]1ad,

OIIK-2.2. YMeeT oCylIecTBIATh IPOBEPKY aJIeKBATHOCTH
MaTeMaTHYECKUX MOJIENeH, aHATM3UPOBATh PE3yNIbTaTHI,
OLIEHUBATh HAJIEKHOCTh U Ka4eCTBO (DYHKIIMOHUPOBAHHUS
CHUCTEM,

OIIK-2.3. Bnageet HaBbIKaMu BbIOOpA, 10PaOOTKU U
NPUMEHEHHS MaTeMaTHYECKUX METOZOB U MOJETICH ISt
pEeLIeHHs UCCIIe0BATENbCKUX U MPOEKTHBIX 33/1a4.

OIIK-3. CrocobeH  IMOHUMATH
MPUHIIUAIIEL pabOThl COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH U

OIIK-3.1 3naer mpuHUUIBI pabOTHI COBPEMEHHBIX WH-
(opMaLlMOHHBIX TEXHOJIOTUH, MPUMEHIEMbIX B Mpodec-
CHUOHAJILHOM NIeATEIFHOCTH
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ucrionb3oBath uXx g pemenus | OIK-3.2 YMeer ucnonp3oBaTh COBpeMEeHHBbIC MH(MOpMa-
3aga4  NMpo(ecCHOHANIBHOM  J1es- | IIMOHHBIE TEXHOJOTHH JJIs PeUleHus 3aaad Ipodeccuo-
TEIbHOCTH HAJIbHOM JESITeTbHOCTU

OIIK-3.3 Biageetr HaBbIKaMHU IIPUMEHEHUSI COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTWH AJIs pellieHusl 3a1ad mpo-
(beccruoHaIbHOM NeSTeIbHOCTH

3 MecTo IMCHUILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/ibHOii MporpaMMsl

JucuurnianHa «ABTOMaTU3alKs MaTEMaTHUECKUX PacueToB» M3ydaercsa Ha 2 Kypce(ax)
B 3 ceMmecTpe(ax).

JlucimruinHa BXOIUT B cocTaB Onoka | «J/lucuumniauebel (MOIYNIW)» B OTHOCUTCS K
0a30BoOi1 yacTH.

3HaHMA, YMEHHUS W HaBBIKM, CGHOPMHUPOBAHHBIE NPH H3YYCHHH TUCIUIUINHBI
«ABTOMAaTH3alUsl MAaTEMaTHUYECKUX PACUETOB», OyAYT BOCTPEOOBAHBI IPU HU3YYEHHMH IOCIIE-
AYIOLEH JUCHUIUIMHBI «MeToabl ONTUMU3ALMU U TEOpUs YyIpaBieHUs», «Teopus ciydalHbIX
npoueccosy, «MccimenoBanue onepauuid U Teopus uUrp», «Monaenu CTPYKTyp XpaHEHMs OaH-
HBIX», «ba3bl NaHHBIX», «YpaBHEHMs] MaTeMaTuyeckoll ¢u3uku», «Teopus BBIUNMCIUTEIbHBIX
npoieccoBy, «TeH30pHbIi aHaIN3», «Teopus MaTpuL», IPH IPOXOKICHUN «YdyeOHas MpaKkTHKa
(o3HaKOMHMTENIbHAS IPAKTHKA)» U TP IMOATOTOBKE BBITYCKHOMN KBaTH(PUKAIMOHHON PabOTHI.

JucuumimHa «ABTOMATH3alUs MAaTEMaTUYECKUX PACUETOB)» YACTUYHO PEAIU3YETCs B
¢dbopMe mpakTHUECKON MOAroToBKH. [IpakTHueckas moAroToBKa OpraHU3yeTcs MyTEM BbIIIOJIHE-
HUS 1a00paTOPHBIX PadOT, BHIIOIHEHUS PacYE€THO-TpaduuecKoil paboThI.

Jucuunnnza «ABTOMATHU3alMsd MATEMAaTUYECKUX PAcUYE€TOB» B paMKaX BOCIIUTATEIbHON
paboThl HampaBiieHa Ha (OpMUpOBaHHE Yy OOYYarOIUMXCS YMEHHUS CaMOCTOSTEIBHO MBICIUTD,
pa3BuBaeT Mpo(hecCHOHAIbHBIC YMEHHS.

4 O0beM TUCHUMIHHBI (MOAYJIs1) B 3a4€THBIX eIHHUIIAX C YKA3aHHEM KOJIHYECTBA
aKa/ieMUYeCKHX YacOB, BbIIeJIEHHBIX HA KOHTAKTHYIO PadoTy 00y4aronmxcsi ¢
npenoaaBarteieM (110 BUAAM YU4eOHBIX 3aHATHIT) M HA CAMOCTOSITEJILHYI0 padoTy
00y4Yar MU XCs

O61as Tpya0eMKOCTh (00beM) NUCHUIUIMHBI cocTaBiseT 5 3.e., 180 akax. gac.
Pacnipenenenne oobeMa AUCHUIINHBI (MOYJIS) 110 BUAAM YUY€OHBIX 3aHATUH MPEICTAB-

JIEHO B TabiuIie 2.

Tabnuua 2 — O6beM TUCHUILIMHBI (MOYJIs) IO BUJAM YUeOHbIX 3aHATHH

Bcero akagemu-
O0beM JUCIUILINHBI
YeCcKHX 4aCOB

Oo6as TPYAOEMKOCTb THUCIUIIINHBI 180
KonrakTHasi ayturopHasi padora o0y4aoumxcs ¢ npenoaansarejeM (1o 32
BH/JIaM Y4eOHBIX 3aHATHIi), BCEro
B toMm uucne:
3aHSATHUSA JIEKIIMOHHOTO TUNA (JICKIIUHA U UHBIE YU4eOHBIC 3aHATHUS, TIPEIY-
CMaTpUBAOIIKE TPEUMYIIECTBEHHYIO Tiepeady yueOHol nHpOpMAaIIH T1e- 16
JTAarOrMYeCKUMU pPaOOTHUKAMM)
3aHSATHUS CEMUHAPCKOTO TUIA (CEeMUHAPBI, TPAKTUYECKUE 3aHATHUSA, TIPAK- 16
TUKYMBI, JJa0OpaTOpHbIE PabOThI, KOJJIOKBUYMBI H HHBIE AaHATIOTUYHBIE 3a-
HSATHUS)

B TOM 4ucIe B popMe MPAKTUYECKON OATOTOBKU: 16
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O0BbeM TUCHUTIINHBI

Bcero akagemu-
YeCKUX 4acoB

CamocrosiTesibHas padoTa 00y4alOIIUXCS U KOHTAKTHas padoTa, BKIIO-
Yaromas rpynioBble KOHCYJIbTAIUH, HHIWBHAYAIbHYIO paboTy 00ydaro-

HIMXCS C IPENO0IaBaTEIIMU (B TOM YUCIIE HHAUBUAYAIbHbIE KOHCYJIBTALIUN); 112
B3aMMOJICICTBHE B 3JIEKTPOHHOM HH(OPMALIMOHHO-00pa30BaTeNbHOI cpesie

BYy3a

[TpomexyTouHas aTTecTalus 00y4aImuxcs — OK3aMeH 36

5 Conep:kanue TUCHUILUIMHBI (MOLYJIs1), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3/iejiam)
€ YKa3aHMeM OTBeIEeHHOT0 HA HUX KOJIHYeCTBAa aKaJeMHYeCKHUX YacOB U BU/I0B

yueOHoii padoThI

Tabmuna 3 — CTpykTypa U coiepKaHue JUCIUILTUHBI (MOTYJIs)

Bunel yueOHOI pabOThL, BKIItOUasi CAMOCTO-
ATEJIbHYIO paboTy 00yJaromuxcs u Tpyo-
€MKOCTb (B yacax)

KonTakTHas pabora
HaumenoBanue pa3zenoB, TeM U COJEp>KaHUE Ma-
IpernoaaBaress ¢ 00y4JaronMMHCS
Tepuaia
Jlexuun | Cemunap- | Jlabopa- CPC
ckue (pak- | TOpHbIE
TUYECKUE | 3aHATUS
3aQHSITHSL)
Pasnean 1 IIpocreiimue Berancinenus. Onpenerne- 5 5 14
nue ¢pyukiuii. [loctpoenne rpaduxon
Pa3nes 2 Pemienne oCHOBHBIX 3aJja4 MaTeMaTH-
* 6 6 42
KU
Pa3znen 3 Annpokcumanus, UHTEPIOJIALIUS, pe- 2 5 14
rpeccus™
Pa3nen 4 Pemienne nuddepeHnnanbHbIX ypaBHe- 4 4 28
HUM U UX CUCTEM
Pa3znen 5 MathCAD: DnemenTsl mporpaMmmMupo- 9 2 14
BaHUs
HUTOTo
16 16 112
1O JUCHUIIIMHE

* peanuzyetcs B popMe MPaKTHUECKOH MOATOTOBKU




6 BHeayauTopHasi CaMOCTOSITeIbHASI Pa00Ta 00yYAKOLIUXCS M0 TUCHUTIMHE
(Moxysi0)

[Ipn nmnaHUPOBAHMHM CAMOCTOSTEILHONH pPabOTHI CTYIEHTY PEKOMEHIYETCS PYKOBOII-
CTBOBATHCS CIEAYIOIIUM pacIpeielIeHHeM YacoB Ha CaMOCTOATENbHYIO paboTy (Tabnuia 4):
Tabnuna 4 — PekoMenayeMoe pacripesielieHue 4acoB Ha CaMOCTOSITEIbHYIO padoTy

KoMNnoHEHTBI CaMOCTOATEIbHOH padoThl KosnyecTBOo 4acoB
V3ydeHne TeOpEeTHUECKUX Pa3JIeiOB AUCIUTLIMHBI 40
[ToaroroBka K 3aHSITHUSIM CEMUHAPCKOTO TUIA 32
IToaroroska u ohopmieHue PT'P 40
112

7 OueHoYHbIE CPeACTBA JIsl MPOBeAeHNS TEKYIero KOHTPOJIst
H MPOMEKYTOYHOM aTTeCTANUM 00y4al0NIUXCA M0 JUCHMILUIHHE (MOTYJII0)

@DOHJI OLIEHOYHBIX CPEACTB Ul IPOBEIEHUS TEKYLIETO KOHTPOJIA YCIIEBAEMOCTH U IIPO-
MEKYTOYHOM aTTecTauuy npenacrasieH B [Ipunoxenun 1.

[TonHBIA KOMIUIEKT KOHTPOJIBHBIX 3aJaHUN MJIM MHBIX MaTepUaloB, HEOOXOAUMBIX IS
OLICHUBAHUS PE3YJNbTAaTOB OOy4YEHHUs IO AUCUMIUIMHE (MOJYIIO), MPAKTUKE XPAaHUTCA Ha Ka-
benpe-pa3paboryrke B OyMakHOM U 3JIEKTPOHHOM BHU/IE.

8 VYueOHo-MeTOaAMYeckOe ¥ HH(OPMANMOHHOe o0ecneyeHHe UCUMIIMHBI
(MoayJis)

8.1 OcHoBHasi JuTepaTypa

1Ko3noBa, O. B. ABroMaru3aids MaTeMaTHYECKHX pacyeToB : yueO. mocobue /
O. B. Koznosa, A.A. Cocaun. — KomcoMonbsck-Ha-Amype : PI'6OY BO «KHAT'Y», 2022.

2Kynpsieuies, E. M. Mathcad 11. IloiHoe pyKOBOACTBO II0 PYCCKOHM Bep-
cuu [Onekrponnsiii pecypc] / E. M. Kympssues. - M.: JIMK Ilpecc, 2009. - 592 c. //
ZNANIUM.com: AJIEKTPOHHO-OMOINOTEUHAS cucreMa. - Pexnm JIOCTYyTIa:
http://znanium.com/catalog/product/408604, orpanudeHHbIiA. — 3ar. ¢ 9KpaHa.

3Pakutnn, B. W.PykoBomcTBO 1O MeToJaM  BBIYMCICHHH W TPUIIOKECHHUS
MATHCAD[Dnektponnsiii pecype] / B. U. Pakutun. - M.: ®USMATIIUT, 2005. - 264 c. //
ZNANIUM.com: AJIEKTPOHHO-OMOIMOTEUHAS cucrema. - Pexxum JIoCTyma:
http://znanium.com/catalog/product/410759, monHbIii.

4 Metonp! Berurciienuit B makere MathCAD [DnexTpoHHBIi pecypce] : yueOHoe ocodue /
N.A. benapes [u ap.]. — DneKTpoH. TeKCTOBLIe AaHHbIe. — HoBocubupck: HoBocuOupckuii rocy-
JIAPCTBEHHBIA apXUTEKTypHO-CTpOUTENbHBIN yHUBepcuteT (Cubctpun), 2013. — 169 c. //
IPRbooks : 3JIEKTPOHHO-OMOIMOTEeYHAS cucTema. — Pexum JocTymna:
http://www.iprbookshop.ru/68893.html, orpanuuenHssIii. — 3ari. ¢ 3KpaHa.

SPemenue nmxkeHepHbIx 3aaa4d B nakere MathCAD [DnexktpoHHbI pecype] : yuebHOE
noco6ue / O.E. BockoGoHHUKOB [u ap.]. — DIeKTpoH. TeKcToBble AaHHbIe. — HoBocubupck: Ho-
BOCHOMPCKUN TOCYAapCTBEHHBIN apXUTEKTYPHO-CTpOUTENbHBIN yHUBepcuTeT (Cubecrpusn), 2013.
— 121 c¢. // 1PRbooks : »snekrpoHHO-OMOnHWoOTEeUHass cucrema. — Pexum jgocryna:
http://www.iprbookshop.ru/68838.html, orpannueHHsIil. — 3ari. ¢ 3kpaHa.

6 Wcae 10.H. [Ipaktuka ucnonp3oBanus cuctembl MathCAD B pacueTax 3JeKTpUIeCKHX
U MarHUTHBIX 1ieneit [DnekTpoHHbIH pecypce] : yuedHoe nocobue / FO.H. Ucaes, 6 A.M. Kymniios.
— DnekTpoH. TekctoBbie AanHbie. — M. : COJIOH-ITPECC, 2013. — 180 c. // IPRbooks : amek-
TpOHHO-OuMOMMoTeyHass cucrema. — Pexum nocrymna: http://www.iprbookshop.ru/26925.html,
OTrpaHHYEHHBIN. — 3arj. ¢ FKpaHa.




8.2 [omoJHUTeIbLHAS JIUTEPaTypa

1 ITmuc AWM., CnuBuna H.A. MathCad: Marematiueckuii IpakKTUKyM Ui SKOHOMHCTOB U
WHXXEHEepoB. Yueb nocodue. M: @uHaHch 1 ctatucTrka, 2003, 656¢.

2 Kupbsuos [[.B. Camoyuurens Mathcad 11. CI16, BXB IlerepOypr, 2003, - 560 c.

3 HesaxonoB B.I1. MathAAD 8-12 mns crynentoB [Dnektponnsiii pecype] / B.I1. JIpsiko-
HOB. — DJIEKTpOH. TekcToBbie AanHbie. — M. : COJIOH-TIPECC, 2005. — 632 c. // IPRbooks :
AIEKTPOHHO-OMOIMOTEeYHAS cUcTeMa. — Pexum JIOCTyTIa:
http://www.iprbookshop.ru/20845.html, orpannueHHsIii. — 3ari. ¢ 3kpaHa.

4 MutpodanoB C.B. Ucnons3zoBanue cuctemMbl MathCAD mnpu pemeHnn 3amaq 3J1€KTPo-
TEXHUKHU U 3JIEKTPOMEXAHUKH [ DJIEKTPOHHBIN pecypc| : METOANYECKUE yKa3aHUs K BBIIIOJIHEHUIO
PI'3 no mucuurmune «lIpuknagasie 3agaun nporpammupoBanus» / C.B. Mutpodanos, A.C. Ila-
JieeB. — DJEKTPOH. TeKCTOBbIe naHHbIe. — OpeHOypr: OpeHOyprekuii rocy1apcTBeHHBIN YHUBEP-
cutet, OBC ACB, 2005. — 39 c. // IPRbooks : anekrpoHHOOHOIMOTEUHAs cCTeMa. — PexuM Jo-
cryna: http://www.iprbookshop.ru/51516.html, orpannuenssIii. — 3ari. ¢ skpaHa.

5 Aunexun B.A. DnekTpoTexHUKa U JEKTpOHKKA: JIabopaTOpHBINA MPAKTUKYM C HUCITOIB30-
BaHHEM MUHHATIOPHOU 3JIEKTPOTEXHUYECKOW maboparopun MDJI, KOMIBIOTEPHOTO MOAEIUPO-
Banus, Mathcad u LabVIEW [OnextpoHnHslii pecypc] : yuebHoe mocobue / B.A. Anexun. —
DJIeKTpOH. TeKCTOBbIC maHHbIe. — CaparoB: By3oBckoe obpasoBanume, 2017. — 225 c. // IPRbooks

ANEKTPOHHO-ONOINOTEeUHAS cUCTeMa. — Pexxum JIOCTYyTIA:
http /Iwww.iprbookshop.ru/64898.html, orpanndeHHbIN. — 3ari1. ¢ 3KpaHa.

8.3 Mertoauueckue yKa3aHus AJs CTYJA€HTOB 110 0CBOEHHIO JMCIUTLIHHBI

CamocrodrenbHas padoTa 00y4aroLMXCsl, 0CBAUBAIOLIMX JUCLUIUIMHY «ABTOMATH3ALUS
MaTeMaTHYECKUX PACUETOB», COCTOUT U3 CIEAYIOIINX KOMIIOHEHTOB: H3YYeHUE TEOPETUUECKHIX
pas3zenoB AMCUUIUIMHBL, MOJArOTOBKA K JIAOOPATOPHBIM 3aHATHUSAM; IOJATOTOBKA M O(QOpMIICHHE
PT'P. [lnst ycrienrtHOTro BBITIOJIHEHMSI BCEX Pa3/IeNIOB CAMOCTOATEIbHON PabOThl yJalIuMCsl PEeKo-
MEH/JIyeTCs HCII0JIb30BaTh Cleayolee yueOHO-MEeTOAnYeCKoe 0OecieueHue:

1) OcHoBel paboThl B cpene MathCAD: Meronndeckue yka3anus K 1a00paTopHoit pabo-
te /Cocrt. 10.C. BanoB. — Komcomonbck-Ha-Amype: @PI'BOY BIIO «KHAI'TY», 2016 — 12 c.

2) Iloctpoenue rpadukoB B cpene MathCad: Meronndeckue ykasanusi K 1a00paTOpHOH
pabote /Cocrt. }0.C. BaHOB. — KoMmcomonbck-Ha-Amype: PI'BOY BIIO «KHAI'TY», 2016 — 11
c.

3) Bekropa u marpuusl B cpeie MathCad: Meroauueckue ykasanus kK 1abopaTOpHO# pa-
6ote /Cocr. 10.C. UBanoB. — Komcomonbsck-Ha-Amype: @I'BOY BIIO «KHAT'TY», 2016 — 8 c.

4) Pemenne ypaBHenuit B cpeae MathCad: Meroauueckue ykazaHus K aOopaTOpHOU
pabote /Cocrt. 10.C. UBanoB. — Komcomonbck-Ha-Amype: ®I'BOY BIIO «KHAT'TY», 2016 — 13
c.

5) Uccnenoanue ¢pynkumii B cpene MathCad: Metoanueckue yka3zaHus K JIaDOpaTOpHOM
pabote /Cocrt. F0.C. IBaHoB. — KoMmcomonbck-Ha-Amype: PI'BOY BIIO «KHAI'TY», 2016 — 14
c.

6) CumBonbHbIe BelurcieHus B cpene MathCad: Meronnueckue ykazaHus K j1aboparop-
Hoii pabote /Coct. O.C. MBanoB. — Komcomonbck-Ha-Amype: @I'BOY BIIO «KHAI'TY», 2016
—10c.

7) IlporpammupoBanue B cpere MathCad: MeTonudeckue ykazaHus K 1a00paTopHoOi pa-
6ote /Coct. }0.C. BanoB. — Komcomonbck-Ha-Amype: ®I'BOY BITIO «KHAT'TY», 2016 — 18 c.

8.4  CoBpemeHnHnble npodeccuoHaabHble 0a3bl JAHHBIX U HHGOPMALIMOHHbIE

CIPaBOYHbIE CHCTEMBI, HCIOJIb3yeMble MPHU 0CYLIEeCTBIEHHH 00Pa30BaTeIbLHOT0

npouecca no JUCIHUIINHE

1 Dnexkrponno-o6ubnuoreunas cuctema ZNANIUM.COM. Jlorosop EIT 44 Ne 4378 »6¢
HK3 21 12727000769270301000100046311244 ot 13 anpens 2021 r.

2 DnekTponHo-60mbmmoTeuHas cucrema IPRbooks. Jlutiensnonnsiit qorosop Ne EI144 Ne
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44/4 na mpenocTaBieHrEe JOCTYyIa K AJIEKTpOoHHO-O0nOmmoreunoit cucreme IPRbooks MK3 21 1
272700076927030100100100036311244 ot 05 deBpans 2021 r.

3 DnekTponHo-ombmuoTeunas cucrema eLIBRARY.RU. JloroBop Ne EIT 44 Ne 004/13 na
OKa3zaHue yCIyr JIocrymna K 3JIEKTPOHHBIM U3IAHUAM HK3
91272700076927030100100150016311000 ot 15 anpens 2019 .

8.5 IlepeyeHnb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHHUKANIMOHHOM ceTH
«HTEepHET», HEOOXOAMMBIX /1JIsl 0CBOECHHS THCIIUIIIUHBI (MOIYJIsT)

1 http://www.mathcad.com/library/ - dbu6imoreka pecypcos o cucreme Mathcad.

2 http://communities.ptc.com/community/mathcad - caiit kommanuu PTC, npousBoau-
tens Mathcad.

3 http://www.pts-russia.com/ - caiiT aBTOpH30BaHHOIO HapTHepa koMmaxuu PTC
(Parametric Technology Corporation) B Poccum.

4 http://mcs.ptc.com/mcs/ — undopmanus o Mathcad Calculation Server. IIpumepsi, mo-
KyMCHTal .

8.6 JIMIeH3u0HHoe U CBOOOIHO pacipocrpansieMoc nmporpammMHO¢C oﬁecneqe}me, HC-
MOJb3yE€EMO€ IPA OCYILICCTBJICHUH 06p33OBaTeJILHOFO mpomecca

o JTUCHUIIJINHE

Tabmuna 5 — [lepedeHp UCTIONB3yEeMOT0 IPOTPAMMHOTO 00ECTICUSHHSI

Haunmenosanue 10 PeKBHU3HTHI / YCIIOBUS HCTIOJIB30BAHHUS
Microsoft Imagine Premium Jlunensnonubii 1orosop A2223 Ne008/65 ot 11.01.2019
MathCad CepBucHbIi KOHTpakT # 2A 1820328, IUIIeH3NOHHBIN KJTFOY,

noroBop Ne 106-A2120 ot 27.11.2012

Microsoft® Office Profession-

al Plus 2010 Russian Jlunensuonnsiii ceptudukar Ne 47019898 ot 11.06.2010

9 Opranu3auMoOHHO-TIeJAroru4ecKue yca0Bus

Opranuzanus o0pazoBaTeIbHOIO MpoLecca periaMeHTupyeTcs y4eOHbIM IUIAHOM M pac-
NUCaHUeM y4eOHBIX 3aHATHH. fI3bIKk 00ydeHus (mpernoaaBaHusl) — pyccKui. [[ns Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUN Yac YCTaHABIMBAETCS MPOIOJIKUTEIBHOCTBIO 45 MUHYT.

[Ipn dopmupoBanuM cBOEW HHAMBHAYaJIbHON 00pa30oBaTEeNbHON TPAEKTOpPHH O0yuaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUX JTUCHMIUIMH U MPO(ECCHOHAIBHBIX MOJTY-
JIel, OCBOEHHBIX B IMPOIIECCE MPEANIECTBYIONMIETO 00YUEHUs, KOTOPBI OCBOOOXKIaeT 00ydarolie-
rocsi OT HEOOXOIUMOCTH UX MMOBTOPHOT'O OCBOEHHUS.

9.1 O6pa3oBaTe/ibHbIE TEXHOJIOTHHI

VY4ebHblil npoliecc MpH MpenojaBaHuu Kypca OCHOBBIBAETCSI HAa MCIOJIb30BAaHUU Tpaiu-
OUOHHBIX, HHHOBAaIlUOHHBIX N HHq)OpMaHHOHHBIX O6p330BaTeHBHLIX TEXHOJIOTHIH. Tpa)II/IHI/IOH-
Hble 00pa3oBaTeIbHbIE TEXHOJIOTUN MPEACTaBIEHBI JEKIUIMUA U CEMUHAPCKUMU (IIPAKTUYECKU-
MI/I) 3aHATUAMU. I/IHHOBaHI/IOHHLIe 06pa3OBaTeJ'IBHI)Ie TEXHOJIOTUU HUCIOJIB3YIOTCSA B BUJC HINPO-
KOTO TIPUMEHEHUSI aKTUBHBIX 1 MHTEPAKTUBHBIX (OPM NpoBeaeHUs 3aHATHI. HDOopMalnoHHbIe
o0pa3oBaTeNbHbIE TEXHOJOTHH PEATH3YIOTCS ITYyTEM aKTUBU3AIUU CAMOCTOSITEIIHHOH pabOTHI
CTYZICHTOB B HH(OPMAIIMOHHOM 00pa30BaTeIbHOI cpefe.

9.2 3aHATHA JEeKIMOHHOI0 THIIA

JIEKIIMOHHBIN KypC MPEanoaracT CUCTeMaTU3UPOBAHHOE M3JI0)KEHHUE OCHOBHBIX BOIIPO-
COB Y4eOHOT0 IJIaHa.


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

Ha mepBoii nekium aekTop 0053aH MpeaynpeaAnTh CTYCHTOB, IPUMEHUTEIHFHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHUKaM, yueOHBIM TOCOOHIM) OyIeT MPOYUTaH Kypc.

JIeKunMOHHBII Kypc MOJDKEH J1aBaTh HAHOOJBIINKA 00beM MH(GOPMALUH U 00ECIeYnBaTh
Oosee rirybokoe NOHUMaHKUE Y4eOHBIX BOIPOCOB NP 3HAYMTEIBHO MEHBILEH 3aTpaTre BpEMEHH,
94eM 3T0 TpeOyeTcsi OOIBIIMHCTBY CTYJCHTOB Ha CAMOCTOSITEIbHOE H3y4eHHEe MaTepHana.

9.3 3aHsiTHSI CEMMHAPCKOIO THIIA
CemuHapcKue 3aHITHS B JAaHHOM Kypce HE TTPETyCMOTPEHBI.
9.4 CamocTosiTe/ibHAsA padoTa 00yYAOIIUXCS 10 JUCHUNINHE (MOLYJII0)

CamocTtosTenbHas paboTa CTYIEHTOB — 3TO IMPOLIECC AKTHUBHOTO, II€JIEHAIPABICHHOTO
MPUOOPETEHUsT CTYJACHTOM HOBBIX 3HAHWH, YMEHUN 0€3 HEMOCPEJACTBEHHOTO y4YacTHsI Mperoja-
BaTeJsl, XapaKTEpU3YIOIIUNCSA MPEAMETHON HampaBlIEeHHOCTbIO, 3(P(GEKTUBHBIM KOHTPOJEM U
OLIEHKO pe3ybTaTOB AESATEILHOCTH 00YUJaIOMIErocs.

Ilenu camocTosATEeTbHON PaOOTHI:

* CHUCTEMAaTH3alus U 3aKPEIUICHUE MOTYYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUUYECKUX
YMEHHH CTY/ICHTOB;

- yri1yOJICHHE U pacIIMPEHUE TCOPETUUCCKUX 3HAHMIA,

- (hopMHpOBaHHE YMEHUIN HCIOIB30BaTh HOPMATUBHYIO U CIPABOYHYIO JTOKYMEHTAIIHIO,
CIIELUATILHYIO JTUTEPATYPY;

* pa3BUTHE MMO3HABATENBHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpOBaHHE CAMOCTOSTEIBLHOCTH MBIILIEHUS, TBOPYECKON MHULIMATUBBI, CIOCOOHO-
CTEH K CaMOpPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHHUIO M CaMOpeaIn3aluy;

* pa3BUTHUE UCCIEAOBATEIBCKUX YMEHHUH U aKaIEMUYECKIX HABBIKOB.

CamocrosiTenbHas paboTa MOXKET OCYIIECTBISATHCS UHANBUIYATbHO WIH TPYIIAMH CTY-
JIEHTOB B 3aBUCUMOCTH OT II€JId, 00BbEMa, YPOBHS CII0KHOCTH, KOHKPETHOM TeMaTHKHU.

TexHomorust OpraHu3alii CaMOCTOSTEIFHON PabOThI CTYACHTOB BKJIIOYAET UCIIOIH30BA-
HUE UHPOPMAIIMOHHBIX U MaTEPUAIbHO-TEXHUYECKIX PECYPCOB YHUBEPCUTETA.

KoHTpoisib pe3ynbTaToB BHEAYTUTOPHOW CaMOCTOSITEIbHOW PabOThl CTYACHTOB MOXKET
MPOXOIUTH B MUCbMEHHOM, YCTHON WIIM CMEIIaHHOM dopme.

CTyneHTsl JODKHBI MOIXOIUTH K CaMOCTOSITEIBHOM paboTe Kak K HaWBaKHEHUIIEMY
CPEICTBY 3aKPEIUICHUs U Pa3BUTHUSl TEOPETHUYECKUX 3HAHUM, BHIPAOOTKE €IUHCTBA B3IJISIOB HA
OT/IENIbHBIE BOIIPOCHI Kypca, MPUOOPETEHUsI OTIPEIETICHHBIX HABBIKOB U MCIOJIb30BaHUs Mpodec-
CHOHAJIbHOU JTUTEPaTYpHI.

9.5 MeTroanueckue yKa3aHus JJIA 00y4alOUIMXCs 110 OCBOEHUIO TN CIUTITTHHBI

[Tpy m3yyeHMH AMCUUIUIMHBI OOYYarOIMMCS L€1ecO00pa3HO BBHIMOIHATH CIEAYIOIINe
pEKOMEHIANNN:

1. U3yuenne yueOHOM TUCHUIUIMHBI JOKHO BECTHCH CUCTEMATHUECKH.

2. [Tocne u3yueHus: Kakoro-inbo paszena no y4eOHUKY WM KOHCIEKTHBIM MaTepuanam
pEKOMEH/IyeTcs 10 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEAEICHUS, IOHATUS pa3/e-
na.

3. Ocoboe BHMMAaHUE CIEAYET YAEIUTh BHIMOJIHEHUIO OTYETOB 110 MPAKTUUYECKUM 3aHATH-
SAM 1 UHAWNBUAYAJIbHBIM KOMILJICKCHBIM 3aJaHHUAM Ha CAMOCTOATCIbHYIO pa60Ty.

4. Bes TemaTuka BONPOCOB, M3Y4aeMBIX CaAMOCTOSITEIILHO, 33/1a€TCsI Ha JIGKLHUSAX IMPEerio-
naBatenieM. MM ke aroTcs UCTOYHHUKH (B MEPBYIO OYepe/lb BHOBH M3JaHHbBIE B MEPUOINYECKON
HaY4HOM JuTeparype) Juist 6ojee AeTalbHOTO TOHUMAaHUS BOIIPOCOB, O3BYYEHHBIX HA JEKIUH.

[Ipu camocTosATensHON TPOPAOOTKE Kypca 00ydaromuecs TOJDKHBL:

* IPOCMATPUBATh OCHOBHBIE ONpPEIEICHUs U (PAKTHI;

* IOBTOPUTDH SaKOHCHeKTHpOBaHHBIﬁ Ha JICKOIMOHHOM 3aHATUH MaTCpual U JOIIOJIHUTH
€ro ¢ y4eTOM pEeKOMEH/JOBAHHOM MO JAHHOM TeMe JIUTepaTyphl;
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* U3YYUTh PEKOMEHI0BAHHYIO JIUTEPATYPY, COCTABIATH T€3UCHI, AHHOTAIIMM U KOHCIIEKTHI
HanboJee BaKHBIX MOMEHTOB;

* CAMOCTOSITENILHO BBIMOJIHATD 3a/IaHUsl, aHAJIOTUYHbIE MPEJIaraeMbIM Ha 3aHATHUSX;

- UCIOJIL30BATh JJIsSI CAMOIIPOBEPKH MaTepHalbl (POHIA OICHOYHBIX CPECTB.

10 Onucanue MaTepUAIBLHO-TEXHHYECKOTO 00ecneyeHnsl, He00X0AMMOT0 J1JIs1
OCYILIeCTBJIEHUSI 00Pa30BaTEJbHOI0 MPOoLecca MO JUCHUILIHHE (MOXYJII0)

10.1 YuyeOHo-s1abopaTopHoe 060py0BaHue
OtcyTcTBYET

10.2 Texun4yeckue u 3J1eKTPOHHbIE CPEACTBA 00yUYEHUS
OtcyTcTBYET

CamocrosiTesibHas padora.

[Tomerenust yist caMOCTOSATENLHON pabOThl OCHAIEHBI KOMITBIOTEPHON TEXHUKOM C BO3-
MO>KHOCTBIO OJKIIIOUEeHHS K ceTH «IHTepHeT» U JOCTYNOM K 3JIEKTPOHHOM MH(POPMAIIMOHHO -
obpasoBarenbHOl cpene KHAT'Y:

- yutaneHbii 3a1 HTh KHAT'Y;

- KOMIIBIOTEpHBIE Kacchl (aya.  kopmyc No ).

11 Uuknle cBeneHns

MeToauueckne PEKOMEHIAIINH 110 oﬁyqenmo JMI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMHU 310POBbA U HHBAJIMAOB

OcBoeHMe NTUCHUIUIMHBI O0YUYaIOLUMUCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSMHU 3/10POBbSI
MOYET OBITh OPraHM30BaHO KAK COBMECTHO C JPYIMMHU OOYYarOIMMUCS, TaK M B OTJCIIBHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBHS AJIs MTOJIy4eHUs: 00pa3oBaHusl 00y4aroIMuU-
Csl C OTPAaHUYEHHBIMHU BO3MOKHOCTSMH 3/10POBBS.

[Ipodeccopcko-Tienarornyeckuii COCTaB 3HAKOMHUTCSI € TCUXO0JIOT0-(PU3UOTOTHYECKUMU
0COOEHHOCTSAMH O0YYaroIIMXCsl MHBAIUIOB M JIMI[ C OFPAaHUYEHHBIMH BO3MOXKHOCTSMH 3/10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTrpaMMaMH peadMINTaluu WHBaIUAOB (mpu Hanuuuu). [Ipu HeoO-
XOJIMMOCTH OCYILECTBIISETCS JOTOJHUTENbHAS MOAJEPKKA MPENogaBaHusl ThIOTOPAMH, IICHXO-
JIoTaMH, COIIMaJIbHBIMU paOOTHUKAaMU, MPOIIEIIINMHU OATOTOBKY ACCUCTEHTaMH.

B cooTBeTcTBHM ¢ METOAMYECKUMHU pekoMeHaaussMu Munoopaayku PO (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce mpeanojaraercsi UCHOJIb30BaTh COLMAIbHO-AKTUBHBIE U pe-
(iiekcuBHBIE METO/IbI 00YUEHUS], TEXHOJIOTMH COLIMOKYIBTYPHOIN peabUINTalluu C LENbI0 OKa3a-
HUS MIOMOILM B YCTAHOBJICHUH MOJIHOLEHHBIX MEXJINYHOCTHBIX OTHOIIEHUH C APYTUMU CTY/AEH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTHYECKOT0 KJIMMaTa B cTyieHueckoil rpymnne. [Togbop u
pa3paboTka yueOHBIX MaTepuaioB MPOU3BOAATCA C YUETOM MPEJOCTaBICHUS MaTepuaia B pas-
JUYHBIX (opMax: ayAualbHOM, BHU3YaJbHOM, C HCIIOJIb30BAHUEM CHEIHAIbHBIX TEXHUYECKHX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenue mucuuiuiHbl JuinamMu ¢ OB3 ocyiiecTBisieTcss ¢ UCHOJIb30BAHUEM CPENICTB
00y4yeHHs OOILIEro M CIEUalbHOTO Ha3HAYeHUs (MePCOHATBHOTO U KOJUIEKTUBHOTO MCIOJIb30-
BaHus1). MarepualbHO-TEXHUYECKOe 00ecliedeHre NMpeaycMaTprUBaeT MpUCIocoOIeHe ayauTo-
puii k Hyxz1am imn ¢ OB3.

®opma NpoBeACHUS aTTECTAIlMK JIJISl CTYACHTOB-UHBAINIOB YCTAaHABIMBACTCS C YUETOM
UH/IMBUYAJIBHBIX NICUX0pHU3nUecKux ocodbenHocreil. s crynenros ¢ OB3 npexycmarpuBaer-
csl jocTymHas (GopMa IpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, @ UMEHHO:
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* B IEYaTHOM WJIM OSJIEKTpOHHOMH ¢opme (g JMIl € HapyWEHUSIMH OIOPHO-
JIBUTATEIBHOTO amnmnapara);

* B IIe4aTHOM (hopMe UIIN JIEKTPOHHOU (popMe ¢ yBEIMUEHHBIM IIPU(TOM U KOHTPACTHO-
CTBIO (7151 JIULL C HAPYLLIEHUSIMU CIIyXa, pe4H, 3pEHuUs);

* METOZIOM YTEHMS aCCUCTEHTOM 3a/laHusl BCIYX (IJIs JIUL C HAPYILIEHUSIMU 3pEHMUS).

CryneHTaM ¢ MHBaJIMJHOCTBHIO YBEIMUYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB HAa KOH-
TPOJIbHBIE BONPOCHI. [l TaKuX CTYIEHTOB MpeaycMaTpUBAETCs JOCTyNHas (opMma MpeaocTaB-
JIEHUs] OTBETOB HA 3aJIaHUs, A UMEHHO:

* IUCbMEHHO Ha Oymare wiyu HabOpOM OTBETOB Ha KOMIIbIOTEpE (AJIs JIMIL C HApyLICHUS-
MU CllyXa, peuHn);

- BBIOOPOM OTBETa U3 BO3MOXKHBIX BAPMAHTOB C MCIIOJIIb30BAHUEM YCIIYT aCCUCTEHTa (J1s
JIMI] C HApYLIEHUSIMU OIIOPHO-/IBUTaTEJILHOTO alllapara);

* YCTHO (7151 JIUIL ¢ HApYLICHUSMHU 3pEHUS, OITIOPHO-ABUIaTEIbHOIO aMlapara).

[Tpu HE0OXOAMMOCTH I O0YYAIOIIUXCS ¢ MHBAJIHIHOCTBIO MPOLIEAYypa OLICHUBAHUS pe-
3yJIbTaTOB O0YYEHHS MOXKET IIPOBOIUTHCS B HECKOJIBKO ITAIOB.
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ITpunoxxenue 1

®OH/I OLIEHOYHbBIX CPEJCTB!
10 AMCIHILINHE

ABTOMaATH3ALIMA MATEMATHYECKHX pacueTroB

HaHpaBHeHI/IC IIOATrOTOBKH

01.03.04 — IIpuxnaonas mamemamuka

Hanpasnennocts (mpodun)
00pa3oBaTeILHON MPOTPaMMBI

Mamemamuueckoe u KomnsiomepHoe M00€Jlup0661Hu€

KBanmudukanus BEITyCKHUKA bakanasp
['on Hauana moAroToBKU 2022
(no yuebHomy niamy)
dopma 00yueHUS OYHas
TexHomnorust 00yueHust MPAOUYUOHHASL
Kypc Cemectp TpynoemMKocTs, 3.€.
2 3 5

Bua npomexyTo4HOM aTTecTaluu

O6CCHC‘II/IB3.IOH_ICC noapa3acyiCHUC

Dx3amen

Kadgpeopa IIM - [Ipuxnaouas mamemamuxa

! B 1aHHOM NPUJIOKEHUH MPEACTaBICHBI TUIIOBBIE OLICHOYHBIE cpeACcTBA. [10IHBIN KOMIUIEKT
OIICHOYHBIX CPEJICTB, BKIIOYAIONINI BCE BApUAHTHI 3a1aHuil (JlabopaTtopHbIx padot, PI'P u np.),
npeiaraeMbIx 00yJaroemMycs, XpaHuTcs Ha kadenpe B OyMakHOM H JIEKTPOHHOM BH/IE.
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1 TIlepeyeHb NJIAHNUPYEeMbIX pPe3yabTATOB 00yYeHHs MO AUCHUILIHHE (MOTYJTIO0),
COOTHECEHHBIX C MVIAHUPYEMbIMH Pe3yJIbTATAMHU 00Pa30BaTeJIbHOI NPOrpPaMMbl

Tabmuua 1 — KomnereHuy u miiaHUpyeMble Pe3yabTaThl 00yYSHHS MO JUCIUTUINHE

KO,I[ N HAUMCHOBAHHEC
KOMIICTCHIIM

HHI[I/IKaTOpBI JOCTHIKCHUA

O

omenpodeccuoHaIbHbIC

OIIK-2. Cnocoben 000OCHOBaHHO
BEIOMpaTh, NOpadaThIBaTh W MPH-
MEHSATh IS PEIICHUs HCCIeI0Ba-
TENhCKUX W TPOEKTHBIX 33734 Ma-
TEMaTHYECKHE METOABI M MOJEIH,
OCYIIECTBIISATh MPOBEPKY aJICKBAT-
HOCTH MOJIeJIeH, aHaJUu3UPOBATh
pe3yNbTaThl, OIEHUBATh HAICK-
HOCTh M KauyecTBO (PYHKIIMOHUPO-
BaHUS CUCTEM

OIIK-2.1. 3HaeT OCHOBHBIE MaTEMaTHYECCKHE METOIBI,
IpUMEHSIEMBIE IS PELICHHUS UCCIIEA0BATENBCKUX U TPO-
eKTHBIX 3aJ]ay;

OIIK-2.2. YMeeT ocyIIecTBIATh IPOBEPKY aJ€KBATHOCTH
MaTeMaTHYeCKUX MOJIeNel, aHaIU3UPOBATh PE3yJIbTaThI,
OLICHUBATh HAJAEKHOCTh U Ka4eCTBO (DYHKITMOHUPOBAHHUS
CHCTEM;

OIIK-2.3. BnageeTr HaBbIKaMH BbIOOpaA, TOPaOOTKU U
IPUMEHEHHs MaTeMaTHUYeCKUX METO0B U MOAeNeH s
pELICHHS UCCIIEA0BATENLCKUX U TPOCKTHBIX 3a/1a4.

OIIK-3. CmocobeH  TOHHMATH
HOPUHIUTBL pabOThI COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTUH U
UCIIOJIb30BAaTh MX JUIS  PEIICHUS
3amad  npodeccHoHABHON  Jes-
TEILHOCTH

OIIK-3.1 3naer npuHUUIIBI pabOTHl COBPEMEHHBIX WH-
(bopMaIMOHHBIX TEXHOJIOTUN, MPUMEHSIEMBIX B Tpodec-
CHOHAJIbHOW JI€ATEIbHOCTH

OIIK-3.2 YmMeer ucnonb30BaTh COBPEMEHHbIE WH(pOpMa-
[IUOHHBIE TEXHOJIOTUH JJISl PElIeHHs 3a1ad mpodeccro-
HAJIBHOM JESITeTbHOCTU

OIIK-3.3 Biageer HaBbIKaMU IPUMEHEHUSI COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH AJIs pelleHusl 3a1a4 mpo-
(dheccuoHaNbHOM IEeSITEIIbHOCTH

Tab6numa 2 — [TaciopT ¢poHIa OIEHOYHBIX CPEICTB

KounTtposmpyemsie ®opmupyemass | HammenoBanue
pasneJibl (TeMbl) KOMIIeTeH Ul OLICHOYHOI0 IToka3aTe/u oeHKH
AUCHMILTHHBI cpeacTBa
Paznen1-5 OIIK-2 nabopatopubie | [loiHOTa M NpaBUIIBHOCTH
paboThI BBITIOJTHEHUS 33/IaHUS
Paznen 1- 5 OIIK-2 PI'P 3HAeT aIrOPUTMBI aBTOMATH-

3aI[Mi MATEMAaTHYECKUX Pac-
YETOB U YMEET aBTOMATH3H-
poBaTh MaTEMaTHYCCKHE
pacuetsl B cpeae MathCad.

13




2 Mertoanueckne MaTepHuaJibl, oNpe/esiolIMe NPoOLeAYPbl OlleHUBAHUS 3HAHU I
9 9
YMEHUIi, HABBIKOB U (MJIH) ONBITA 1eATeIbHOCTH, XapaKTepHU3yolue Mpouecc
¢GopMupoBaHusi KOMIIETEHUIM A

MeToaudeckie MaTepuabl, OMPEACIIIONre MPOLEAYpPhl OIICHUBAHUS 3HAHWUN, YMECHHIA,
HaBBIKOB U (WJIM) OTIBITA ESATEILHOCTH, TIPEACTABICHBI B BUJIC TEXHOJIOTHYECKON KapThl TUCIIH-
TIMHEL (Tabnuia 3).

Tabmuna 3 — TexHoyoruyeckas Kapra

Haunmeno-
BaHHe Cpokn kana K
OLICHOYHO- | BBINOJIHE- | OLIEeHHBA- pUTEPHH
OLlcHUBAHMS
ro cpea- HUA HHS
cTBa
3 cemecTp
Ilpomescymounasa ammecmavyusn 6 ghopme «IK3amen»

JlaGopatop- | 1-2 5 6amioB 5 0a/IoB - CTYACHT MPABWJIBHO M B CPOK

Has paboTa | Henmens BBIMOJHWI 3afanue. [lokazan oTnn4HbIE

Nel cemecTpa BJIa/ICHUSl HAaBbIKAMU NPUMEHEHUsS IOJy-

JlaGoparop- | 3-4 5 Gannos YEHHBIX 3HAHUM U YMEHMH MPU pelIeHUU

Has paboTa | Henmens npoecCHOHANBHBIX 33a7jad B paMKax

Ne2 cemecTpa YCBOGHHOTO Y4eOHOT0 MaTepuania.

Jlaboparop- | 5-6 5 6aJuIoB 4 GajioB - CTYACHT BBINIOJHIII 33JIaHUE C

Has pabota | Hexens HEOONbIIMMU  HETO4HOCTsAMU. Ilokasan

Ne3 cemecTpa XOpOIINE BIAJCHUS HAaBbIKAMHU MPUMEHE-

JlaGopatop- | 7-8 5 6GaJuIoB HUs NOJYyYEHHBIX 3HAHUN U YMEHUW IIpU

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

Neq ceMecTpa paMKax YCBOCHHOI'O y‘IC6HOFO MarcpHra-

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 GaLJIOB 3a]l  yOOBJIETBOPUTEIHHOE  BIAJCHHE

Has paboTa | Hexens HABBIKAMH ~ TIPUMEHEHHS  TOMyYEHHBIX

Ne6 cemecTpa 3HAHUW ¥ YMEHUU NpU pelieHuu npodec-

JIaGoparop- | 13-14 5 GALIOB CHOHAJIbHBIX 3a/1a4 B paMKax YCBOCHHOT'O

Hasg paboTa | Hemest y4eOHOro MaTepHana.

Ne7 cemecrTpa

Jlaboparop- | 15-16 5 6ayioB

Hasi paboTa | Hexens

Ne8 cemecTpa

PTP 3a4eTHas 50 6amioB 50 6aoB - CTYACHT MPABMIHHO BHITIOJN-

Heaens Hui 3a1anue. [lokazan oTinyHbIe Biaje-

HUS HaBbIKaMU IPUMEHEHUS MOTYYEHHBIX
3HaHUI U yMEHUH MpH peleHny npodec-
CHOHAJIbHBIX 33J1a4 B paMKaX YCBOEHHOTO
yuebHoro Matepuana. OTBETUI Ha BCe
JIOTIOJTHUTEJIbHBIE BOIIPOCHI Ha 3aIIUTE.
40 6aIoB - CTY/ICHT BBITIOJIHUII 33/1aHUE
¢ HeOosbIIMMU HeTOYHOCTSIMU. [Tokazan
XOpOILIUe BJIaJICHUS] HaBbIKaMH ITPUMEHE-
HUS IOTYYEHHBIX 3HAaHUN U YMEHUM NpU
pereHnH mpohecCUOHANBHBIX 3a/1a4 B
pamMKax yCBOEHHOI'O yueOHOro MaTepua-
na. OTBeTH1 Ha OOJIBIIMHCTBO ONOJTHU-
TENBHBIX BOIIPOCOB Ha 3alLUTE.
30 OansIoB - CTYJIEHT BBHIMOJIHUI 3a/laHUE
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CTBa

HaumeHo-
BaHHeE
OIIEHOYHO-
ro cpen-

Cpoxu
BBINOJIHE-
HUA

HIxanaa
OLICHUBA-
HUA

Kpurepun
OlLlCHUBAHUS

C CYLIECTBEHHBIMU HETOYHOCTAMHU. [Toka-
3aJl yJOBJIETBOPUTEIBHOE BIIaICHUE
HaBBIKAMU IIPUMEHEHUS ITOJIYYEHHBIX
3HAaHUH U yMEHU MpH peleHny npodec-
CHOHAJIbHBIX 337]a4 B PAMKaX YCBOEHHOTO
yuebHoro matepuaina. [Ipu oTBeTax Ha
JIOTIOJIHUTEIIbHBIE BOIIPOCHI HA 3AILUTE
ObLIO JOMYIIEHO MHOTO HETOUHOCTEH.

Tekyiuii KOHTPOJIb

90 daiu10B

DK3aMeH

30 oauioB

30 6ayToB - CTYJIEHT IPABUIIBHO U B MOJI-
HOM 00bEME OTBETHII Ha BCE BOIIPOCHI
Ousera, BEpHO BBIMOJIHII TPAKTHYECKOE
3aaHHe.

20 6aJIJIOB - CTYJCHT OTBETHII Ha BOIIPO-
ChI ¥ BBITIOJHHJI 3a/IaHUE C HEOOIBIIIUMHU
HETOYHOCTSIMU.

10 GanoB - CTyI€HT OTBETUJI Ha BOIPO-
ChI ¥ BBITIOJTHHJI 32JIaHUE C CYIIIECTBCH-
HBIMU HETOYHOCTSIMH.

HNTOI'O:

120 6auioB

Kpurtepuu onieHKH pe3y/IbTaTOB 00y4eHHs 10 JHCHUILINHE:

0 — 49 % ot MakCUMaJIbHO BO3MOXKHOM CYMMBI 0QJIJIOB — «HEYIOBICTBOPUTEIHLHOY
(HeoCTaTOUHBIN YPOBEHB /IS TPOMEXYTOUHOW aTTECTAIMH 110 TUCIUILINHE);

50 — 69 % oT MakcUMaIbHO BO3MOYXKHON CYMMBI 0aJlJIOB — «yOBJIETBOPUTEIHHO

(moporoBbIi (MUHUMaJIbHBIN) YPOBEHB);

70 — 84 % oT MakCHMMaJIbHO BO3MOXHON CYMMBI 0aJIJIOB — «XOPOIIO0» (CPEeTHUI YPOBEHB);
85 — 100 % ot MakcuManabHO BO3MOXKHOW CyMMBbI 0QllJIOB — «OTIMYHO» (BBICOKHI (MaKCH-
MaJIbHBII) YPOBCHB)

3 TunoBble KOHTPOJILHBIE 32/IaHNUS WM HHbIE MATEPHAIbI, HEOOX0AUMbIE 1151
OLIEHKHU 3HAHUW, YMeHM i, HABBIKOB U (MJIM) ONbITA AeATEJbHOCTH, XapaKTepHu-
3youme npouecc popMHUPOBAHUA KOMIIETEHUNH B X0/1e 0CBOeHHs 00pa3oBa-

TeJbHOI MPOrpamMMbl

3.1 3aganus 11 TeKyLero KOHTPOJIsl yCIeBaeMOCTH

3aganus 1adopaTOpHBIX padoT

M0JIB30BAaTh Oreparuio substitute;

Jladoparopnasi padora Ne 1
3ananue 1. BBIMOJHUTH BHIYKUCIICHNUS,
3aganue 2. YIPOCTHTH BBIpaKEHHE, HCIIOB3Ys koMaHxySimplify;

3aganue 3. YIpOCTHTH BBIpaXeHHE, HCNIONB3Ys GyHKIMI0 expand,

3ananue 4. Pa3noxuTh HA COMHOXKHUTEITH BBIpOKEHHE C MOMOIIbIO onepaiuu factor
3ananue 5. HaiiTu 3HaueHue BoIpaXeHUs IPU YKAa3aHHbBIX 3HAUEHUSAX NepeMeHHbIX. Mc-

3amganue 6. Pa3noxuTh Ha npocreiimue apodwu, B3sB parfrac;

3amanue 7. U300pasure rpadpuk Gpyukiun Z = f (x, y), a<x<bc<y<d
3ananue 8. [locTpouTh KPUBYIO 33JaHHYIO TAPAMETPUUYECKH;

3ananue 9. [locTpouTh KpUBYIO, 33/1aHHYIO B TIOJISIPHBIX KOOPIMHATAX.
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JlaGopaTopuas padora Ne 2 (peanusyercst B HopMe MpaKTHIECKOM MOATOTOBKH)
3ananue 1. HailTu Bce 1efiCTBUTENBHBIE KOPHU YPABHEHMUS,
3aganue 2. Pemnth HenMHEWHOE ypaBHeHHUE ¢ TOYHOCTHIO 10 0,0001. KopHu oTnenuthb
rpaduyecky,
3aganue 3. PemnTh cucTeMy HEJIMHEWHBIX ypaBHEHUU ¢ TOYHOCTHIO 70 0,0001. KopHu
OTJENUTH IPaQUIECKH.
JlaGopaTopuas padora Ne 3 (peanusyercst B hopMe MPaKTHUECKOM MMOATOTOBKH)
3ananue 1. Pemuts cucremy ypaBnenuii AX = b o gopmyne X = A'h. Bemonnuts mpo-
BEPKY.
3ananue 2. Pemuth cucreMy nuHeiHbIX ypaBHeHuit AX = B metogom Kpamepa. Brimosn-
HUTH MPOBEPKY.
3amanue 3. Pemuts cuctemy nHeHbix ypaBHeHuit AX = B metogom uteparuii. Beimoii-
HUTH MPOBEPKY.
JlaGopaTopuas padora Ne 4 (peanusyercst B HopMe MPaKTHUESCKOH MOITOTOBKH)
3amanue 1. HaiinuTe npenensl M0OCIe 0BaTENLHOCTEN {an}, {b,}, {c,}. dns yxazauubIx

3Hauenuii € = 10 naitaure Takue N(g), 4TOObI Bce DIE€MEHTHI HOCIEI0BATEILHOCTH C HOMEpaMH
n > N coBnagaiy ¢ npeAcabHBIM 3HAUEHHEM 10 K-ro 3HaKa mocie 3amnsroit. J{jis 3agaHHbIX 3Ha-
yenuit M ykaxute takue 3HadeHusi N(M), 4TtoObl s BcexX WiICHOB OSCKOHEYHO OOJIBILON IMO-
CJIEIOBATEIbHOCTH {cn} ¢ Homepamu N > N BBINOJHSAIOCH HEPABEHCTBO |Cn| > M. U3zo06pazute

rpaguyecky CXOMASAIIMECs MOCIe0BAaTENbHOCT U UX mpenensl. M300pasute rpaguuecku Oec-
KOHEYHO OO0JIBIION MOC/IEA0BaTEIbHOCTH.

3ananue 2. Haiinure Touky pa3pblBa 3aJaHHBIX (YHKLIMN U ONPEAEIUTE UX THII.

3ananue 3. M300pa3ute IMHUM, 33JaHHBIE IBHO YpaBHEHUEM Y = f(X) U HESIBHO YypaB-

HEHHUEM F(X, y): 0. 3anumuTe ypaBHEHHs KacaTelIbHOW W HOPMAaJHM K KaXIIO0W KpUBOW B yKa-

3aHHBIX TOYKaX M U300pa3uTe UX Ha rpaduke.
JlaGopaTopnas padora Ne 5 (peanusyercst B hopMe MPaKTHUESCKOH MOITOTOBKH)

3ananue 1. [locTpouTs TMHEHHYIO HHTEPIOJSIUIO MO 3a/IaHHBIM JAaHHBIM.

3amanue 2. [locTponTh KyOMYECKYIO CIUTAH-UHTEPIOISAIMIO 110 33 JaHHBIM TAaHHBIM.

3amanue 3. IlocTpouTh MOJMHOMHATBHYIO CIUIAWH-UHTEPIONALUIO 1O 3a/laHHBIM J1aH-
HBIM.

3ananue 4. BBIMOJIHUTB SKCTPAIOJISALUIO MPH MTOMOIIN (YHKIIMU MPEICKa3aHHsL.

3amanue 5. Peann3oBaTh IByMEpPHYIO HHTEPIIOJISIIIUIO 1O 3aJaHHBIM JaHHBIM. [locTpouts
UCXOJ/IHOE T0JI€ JAaHHBIX M Pe3yIbTaT HHTEPIIOISALIUH.

3amanue 6. [TocTpouTs ypaBHEHHE PETPECCHH.

JlabopaTopnasi paGora Ne 6

3aganue 1. Pemmte 3amauy Komm ¢ momomipro ¢ynkimu rkfixed. M3o06pasute mHTE-
rpaibHble KPUBBIE M COOTBETCTBYIOIIUE UM (ha30BbIE KPUBBIE CUCTEMBI, IIPOXOJIAIINE Yepe3 3a-
JaHHbIe TOUKW. HaganmpHble TOUkH Ha (a30BOil MIIOCKOCTH BBIOEPUTE CAMOCTOSATEIBHO.

3ananue 2. HalimuTe B yKka3aHHBIX TOYKax pelleHue 3anaun Ko s 3agaHHOM xKect-
Kol cucremsr Yy = Ay, y(O): Y, METOJOM MAaTpUYHON AKCIOHEHTHl M C HCIOJIb30BaHUEM

¢ynkuuit Stiffb wmu Stiffr. MarpuuHyro 3KCIIOHEHTY BBIYHCIHTE TPHOIMKEHHO, HCIONB3Ys Teii-
JopoBckoe paszioxeHnue. [loctpoiite u cpaBHUTE IrpadUKH MOITYYEHHBIX PEIICHUH.

3ananue 3. Haiinurte oO1iee perieHue TMHEHHOTO OAHOPOAHOTO YpaBHEHHUSI BTOPOTO IO-
psaka Y'+ay +a,y=0. Pemmre 3agauy Komum y"+ay +a,y=0, y(a) =Y y'(a) =Y.
[IpoBepbTe NMpaBUIBHOCTH pelieHus ¢ moMoulbio ¢pynkiuu 0desolve. M3o6pasute ero rpaduxk.

3aganue 4. MeToaoM BapualnH MOCTOSHHBIX HAWTH PEIICHHE KPaeBOM 3aJayu U I0-
CTPOUTH TpaUK peIICHUs.

Jladoparopnasi pabora Ne 7

3amanue 1. Pemuths cucremy ABYX OuQQepeHIHaIbHbIX YpaBHEHUN MEPBOro MOpsIKa

MeTo1oM PyHre-KyTThl.
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3amanue 2. Pemuts 3amauy Komm myist skectkoit cuctemsl. [locTpouTs rpaduk pereHusl.
3ananue 3. [loctpouth rpaduku pelieHus, MHTETPATbHYIO KPUBYIO U (a30BYIO TPACKTO-
PHUIO0 aBTOHOMHOM CHCTEMBI.
JlaGopaTopnas padora Ne 8
3amanue 1. [ToctpouTh rpaduk QyHKIKHU, UCTIONIB3Ys OnepaTop BeTBaeHHUS If.
3amanue 2. Pemuth 3a1a4y ¢ IOMOIIIBIO oriepaTopa 1ukia for.
3amanue 3. PemuTs 3a1a4y ¢ MOMOIIBIO orieparopa iukia While.

PACYHETHO-TPA®UYECKASA PABOTA (PI'P)

Bamanus B PI'P gomkHBI OBITH BBINMOJHEHBI ¢ moMoinpio Mathcad. Pesyasrar paGoThl
noipkeH ObITh odopmiteH corsacHo PJI 013-2016 «TekctoBele cTyneHueckue padotsl. [IpaBuma
0 OpPMIICHUSD.

3amanue 1. HaliTu Bce KOpHU ypaBHEHUS (TIOJIMHOMA N-U CTENICHH).

3ananue 2. Pemuth HennHelHoe ypaBHeHHE ¢ TOUHOCTBHIO 10 0,0001. KopHu oTnenuts
rpaguvecKy.

3ananue 3. Pemuth cucTteMy HEIMHENWHBIX ypaBHEeHUH ¢ TouHOCThIO A0 0,0001. Kopuu
OTJICUTh IPaPUUECKU.

Bamanue 4. Pemuth cucTeMy JIMHEHHBIX anreOpandeckux ypaBHeHuid AX =D, mro0sim
M3YYEHHBIM MaTPUYHBIM METOJOM. BBIMOTHUTH IPOBEPKY:

3ananue 5. VccrnenoBath QyHKIMIO: MOCTPOUTH TpaduK QyHKIUH Y = f(x), HaWTH TOY-

KU pa3pbiBa, TOYKHU 3KCTPEMYMaA, TOYKH neperH6a, OIIPCACIINTL YPABHCHUS ACUMIITOT.

KoHTpo/1bHBIE BONIPOCHI K IK3aMEHY
1 Omnpenenenue nepemeHHbIX. [IpucBanBanue nepeMeHHbIM 3HaYeHHN. OnpeneneHne GyHKINH.
BeiBoj 3HaUeHMI IEpEeMEHHBIX U PYHKIUI.
2 CriocoObl CHMBOJIBHBIX BBIYHCIICHUH.
3 IlocTpoenue rpaduKoB.
4 PeuieHue ypaBHEHUI.
5 CucreM ypaBHEHHUII.
6 Uro Takoe nporpamma? Co3ganue nporpammsl (Add Line). PazpaboTka nporpammel. Jlokanb-
HOE ITPUCBauBaHUE.
7 Ycnosusie onepatopsl (if, otherwise).
8 Omneparopsr nukia (for, while, break, continue)
9 BozBpar 3Hauenus (return). IlepexBat ommook.
10 JIuneliHas MHTEPIOJIALUS
11 KyOunueckas crutaiiH-unTepnosnsiuus. [lonmHoMuansHas crulaiiH-uHTEPIOJISALUS.
12 DxcTpanonsanus GyHKIMeH npeacKa3aHus
13 MHoromepHasi HHTEpIOJALUS
14 Perpeccus
15 Pemenne OJ1Y
16 Pemenue cucrem OJ1Y.

Tunosble 3K3aMeHALMOHHbIE 321241
1 BbINOIHUTH BHIYUCIIECHUS.
2 ITocTpouTh KPUBYIO 33JJaHHYIO TAPAMETPUUYECKH.
3 Haiitu Bce 1elCTBUTENbHBIE KOPHU YPABHEHMUS.

4 PemmnTh CUCTEMY HEJIMHEWHBIX YPaBHEHUM.

5 TlocTpouTh TMHEHHYIO HHTEPIOJISIIIUIO MO 3aJJaHHBIM JTaHHBIM.
6 Pemmre 3anaay Komm ¢ momombto ¢pynkimnm rkfixed.

7 Co3nate nporpammy Ui peIIeHUs 3aJauH.
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JIucr perucrpauuu usmenenui k PI1JI

KoanuectBo Iloamuce
Howmep nmpoTtokona 3acenanws kKadeapsl,
JaTa YTBEPXKIECHUS U3MEHEHUS ¢Tpatui paspabornka
YIBCP U3MEHECHUS PIIJ]

BocnurarensHas pabota 00y4yaromumxcs.
OcHoBanue: @enepanbubiii 3akoH ot 31.07.2020
Ne 304-®3 "O BHeceHNH U3MEHEHUH B
®enepanbHbliil 3aKoH "O6 00pazoBaHuUU B
Poccuiickoit denepanuu mo Bonpocam
BOCIIUTaHMs 00yyaromumxcs"

[TpakTHueckasi MOArOTOBKAa 00YYarOIINXCS.
OcnoBanue: Ilpuka3z MuHucTepcTBa HAYKH U
BhICIIETO oOpa3zoBanus Poccuiickoit deneparuu,
Munucrepersa npocsenienus Poccuiickon dene-
parmu ot 05.08.2020 1. Ne 885/390 "O mpaxTuye-
CKOH MOAroToBKe o0yyaroumxcs"

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