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1 O01mue mo10:xeHUs

Pabouas nmporpamma aucuuruinebl «CpecTBa aBTOMAaTU3UPOBAHHBIX BBIUMCICHUIM» CO-
CTaBJIeHa B COOTBETCTBHU C TPeOOBaHUAMM (heZepalbHOTO TOCYJApPCTBEHHOT0 00pa30BaTEeIbHO-
ro CTaHAapTa, YTBEPXKACHHOTO MpHKa3oM MuHUCTEpcTBa 00pa3oBaHUs U Hayku Poccuiickoii
Oeneparun Ne 954 ot 12.08.2020, u ocHOBHOM npodeccnoHanbHOl 00pa30BaTEIbLHON MPO-
rpaMMbl  HOArOTOBKH  «DHUHAHCOBO-3KOHOMMYECKAs  AHAJUTHKA» [0  HAIpPaBICHUIO
38.03.01 DxoHOMUKA.

OcHoBaHue Uil onpeieneHns NPoPecCUOHAIBHBIX KOMIETEHIIMN U MPaKTUYECKON IMOJI-
rotoBkH: - MIHO# ucrounuk: IIporokon kpyrioro crona ¢ padoroaarensmu Ne 3 (09.04.2021).

- IIpotoxon kpyrmnoro crona ¢ padboromarensmu Ne 3 H3-25 [Ipumenenus cpeacTBa uH-
(opMaLMOHHBIX TEXHOJIOTHH AJIs pelIeHus Npo(ecCHOoHaNbHbIX 3a1a4.

- [Ipotokomn kpyrioro crona ¢ padoroaarensimu Ne 3 HY-25 [IpumeHsTh METO/IBI TOUCKA,
XpaHeHUs, 00pabOTKH, aHaIM3a U IpeACTaBICHUs HHPOPMaLIUH.

- IIpoTokon kpyriaoro crona ¢ padboroaarensimu Ne 3 T/[-28 Anaroput™Msl noucka, XpaHe-
HUS 1 00pabOTKH MH(POPMALIUU C UCTIOIB30BAHUEM NTPOIPAMMHBIX CPEJCTB.

3ana4n [IpuoOpereHne NMpakTUUECKUX HABBIKOB pabOTHl B KOHKPETHBIX MaKeTax, CHU-
AUCHHILTHHBI cteM KomnbroTepHOil MaTtematuku (CKM) no pelieHnto TpUBUANbHBIX 3a4a4
MaTeMaTUKHU; OBJaJeHHE 3HAHUSAMHM 0a30BbIX BO3MOXHOCTEH COBPEMEHHBIX
CKM nnst manbHEHIIUX UCCIeNOBAaHUM (DU3MYECKUX MOJCNIECH MPOLIECCOB U
SIBJICHUI; OCBOEHHE NIPHEMOB, METOJIOB M CITIOCOOOB BBIABIICHMS, HAOIIOACHNUS,
M3MEpEHUs] U KOHTPOJISl MapaMeTPOB BbIUKCIUTEIbHBIX IPOLIECCOB.

OcHOBHBIE Omnpenenenue ¢pynkuuit. [loctpoenue rpadukos.

pasienbl / TeMBI | Pemenue anrebpanyecknx ypaBHEHH I, CHCTEM YPABHEHHIA.
ARCTATITAHBI ATIpoKCcHMaIHst, HHTEPIOJISIIUS, PErPECCHSL.

Pemenne muddepeHnanbHbpIX ypaBHEHHH U HX CHCTEM.
Mathcad: seMeHTbI IpOrpaMMHPOBAHUSI.

2 IlepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs N0 AMCHMILIMHE (MOAYJII0),
COOTHECEHHBIX € IVIAHMPYEMBbIMH pe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMbl

[Ipouecc wu3ydyenuss naucuuIuIMHBL «CpeacTBa aBTOMATU3UPOBAHHBIX BBIYHUCICHUID)
HarpaBjieH Ha (OpMHpPOBaHUE Clenyomux KommeteHuil B coorBeTcTBUu ¢ ®I'OC BO u oc-
HOBHO# 00pa3oBaTenbHOM mporpammoit (Tadmuma 1):

Tabnuna 1 — KoMmnereHum u rmiiaHupyemble pe3yabTaTbl 00yUeHus M0 JUCIUILTHHE

Kon mo ®I'OC NHnnkatopel 1OCTHKEHUS [Tnanupyembie pe3yabTaThl 00y-
YEHHUS 110 AUCLUTUINHE

[TpodeccuonanbHbIE
OIIK-2 Cnocoben OIIK-2.1 3naeT MeTo/ bl cO0pa U 00- | 3HATh Kak UCHOJIb30BATH COBpE-
OCYIIECTBIIATH COOp, pPabOTKH MEPBUYUHBIX JIAHHBIX, HE00- | MEHHOE IIPOrpaMMHOE obecrede-
00paboTKy U XOJIUMBIX JIJIsl PEIICHHS 5)KOHOMHYE- | HUE CPEACTB aBTOMATU3HPOBAH-
CTaTUCTUYECKHUU CKHX 3aJa4 HBIX BBIYMCIICHUN.




Kox nmo ®I'0OC

aHaJIu3 JAHHBIX,
HEOOXOIUMBIX IS
petieHus
IMOCTaBJICHHBIX
SKOHOMHYECCKHX
3amaq

OIIK-5 Cnocoben
UCTIOJIB30BaTh CO-
BpEMEHHBIE HHOP-
MAaIMOHHBIE TEXHO-
JIOTHH U TIPOTPaMM-
HBIE CPE/ICTBA TPU
pemeHnu npogec-
CHOHAJIBHBIX 3a/1a4.

NHaukaTopsl TOCTHKEHUS

[Tnanupyemsle pe3yabTaThl 00Y-
YEHUs M0 TUCLUILINHE

OIIK-2.2 YMeeT UCIOIb30BaThL 00-
paboTaHHBIC JaHHBIC JJIS IPOBEIC-
HUS paC‘ICTOB SKOHOMHNYCCKHUX U CO-
MHAITBHO-DKOHOMUYECKHUX TOKa3aTe-
hi (9171

YMeThb IMPOBOAUTE OKCIICPUMCH-
TaJbHBIC NCCJIICIOBAHUA

OIIK-2.3 Binageer MeToaMu CTaTH-
CTHYECKOTO aHaJIN3a MePBUYHBIX
JAHHBIX JUTSI pEIICHUS TTOCTABIICH-
HBIX DKOHOMHMYECKHX 3a/1a4

BrnaneTts HaBbIKaMu mpecTaBie-
HUS MOJYYEHHBIX JaHHBIX U
OLICHKH MOTPEIIHOCTH pe3yJibTa-
TOB U3MEPECHUI

OIIK-5.1 3HaeT coBpeMeHHbIE IPHUH-
IIUTIBI TTOWCKA, 00paOOTKHU M aHaIM3a
nH(popManuu, HEOOXOANUMOH st

pernreHus mpodecCHOHABHBIX 3a1a4

OIIK-5.2 Ymeet BbIOMpATh TEXHOJIO-
THH U TIPOTPaMMHBIE CPEICTBA TIPU
aHaynm3e nHdopmanuu, HeoOXOIH-
MOH JJIs pernieHust mpodeccruonanb-
HBIX 33724

OIIK-5.3 Brnageet HaBBEIKAMH UC-
I10JIb30BaHUA CpeI[CTB aBTOMATU3U-
POBaHHBIX BBIYUCIICHUH TIPU peIIie-
HUH MPO(ECCHOHANBHBIX 3a/1a4

3HaTh, KaK UCIOJIb30BATh COBpE-
MEHHOE 000pYI0BaHHE U TIPO-
rpaMMHOE 00eCTIeueHUE MpH pa-
00TE C JaHHBIMU.

YmeTh MMPOBOAUTH UCCIICAOBAHUA
B 00J1acTH PO ECCHOHATBHBIX
3amaq

BrnaneTts HaBBIKaMH HCIIOJIH30Ba-
Hus CAD cucrem npu pemieHuu
3aa4 mpoecCuoHaIbHOM Aesi-
TEIBLHOCTH.

3 MecTo IUCHMIUIHHBI (MOIYJIS) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

HuctunmHa «CpelncTBa aBTOMATH3WPOBAHHBIX BBIUHUCICHUN» H3ydaeTcs Ha 1 Kyp-
ce(ax) B 1 cemecTpe(ax).

JucnuninHa BXOIUT B coctaB Omoka 1 «J/lucuumiuHbl (MOIyNH)» W OTHOCHTCS K
0a30BOIl YacTH.

3HaHUs, YMEHUS U HAaBBIKU, CHOPMUPOBAHHBIC TIPH U3YUYEHUU NUCHHUIUIUHBI « CpencTBa
ABTOMATU3MPOBAHHBIX BBIYMCICHHI», OyAyT BOCTpEOOBAaHBI TMPH HU3YUYCHHH IOCIIETYIOIINX
qucHumIne «MeHemKMeHT», «MaTeMaThKay.

Juctunmaa «CpeacTBa aBTOMAaTU3UPOBAHHBIX BBIYMCIICHHI» YaCTUYHO Pealn3yeTcs B
dbopMe MmpakTUIeCKOl MOATOTOBKH. [IpakTHueckas MOArOTOBKA OpraHU3yeTCsl IMyTeM IMpOBeJIe-
HUS JICKIIMOHHBIX U MPAKTHYECKUX 3aHATHH.

Huctummuaa «CpeacTBa aBTOMAaTU3MPOBAHHBIX BBIYMCICHUI» B paMKaxX BOCIHTATENb-
HOU paboThl HampaBieHa Ha (HOPMUPOBAHKUE Y OOYHAIOIINXCSI YMEHUS apTyMEHTHPOBATh, CaMO-
CTOSTEIFHO MBICITUTh, PA3BUBACT TBOPUECTBO, MPO(hecCHOHATLHBIC YMEHUS.
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4 O0beM IMCHUILTHHBI (MOAYJISI) B 3a4eTHBIX eIMHUIIAX C YKA3aHHEM KOJMYecTBA
aKajeMHYeCcKHX YaCOB, BbIJIeJIEHHbIX HA KOHTAKTHYI0 pa0oTy 00y4aromuxcs ¢
npenoaasareJieM (110 BUJAAM YUeOHbIX 3aHAATHI) H HA CAMOCTOAATEJbLHYIO padoTy

o0yuyarmuxcs

OO6miast Tpy0eMKOCTh (00BEM) TUCIUILIMHEI COCTaBIsIeT 3 3.€., 108 akaz. yac.
Pacnpenenenue o0bemMa AUCIUTUIMHBI (MOYJIS) TIO BUIaM YYEOHBIX 3aHITUHN MPEICTaB-

JIeHO B Tabimie 2.

Tabauna 2 — O0beM JUCHUILIMHBI (MOYJISI) IO BUJIaM YUEOHBIX 3aHSITHM

O0beM TUCHUTLINHBI

Bcero

aKajaeMu-

YEeCKHUX YacoB

OO61mas TpyJ0eMKOCTh AUCHUTUTHHBI 108
KonTakTHas ayniuTopHasi padoTa o0y4aommnXxcs ¢ npenojaaBaresaeM (Mo 48
BH/JIaM Y4eOHBIX 3aHATHI), BCEr0

B Tom uncie:

3aHATHUS JIEKIIHOHHOI0 THNA (JICKI[UU U UHBbIE YUeOHBIEC 3aHIATUS, TIPETY- 16
CMaTPUBAOIINE TPEUMYIIECTBCHHYIO TIepeady yueOHOH HH(pOpMAaIiH T1e-
JArOrMYeCKUMHU PaOOTHUKAMH )

B TOM 4HCJI€ B (hOpME MPAKTUIECKOMN MOITOTOBKH: 2
3aHATHS CEMUHAPCKOr0 TUNA (CEMUHAPHI, TPAKTUIECCKHIE 3aHITHSI, ITPaK- 32
THUKYMBI, JTJA0OPaTOpHBIE padOTHI, KOJUTOKBUYMBI U MHBIC AaHAJIOTHYHBIE 3a-

HATHS)

B TOM YHCJI€ B (hOpME PAKTUIECKOMN MOTOTOBKH: 4

CamocTosiTesibHas padoTa 00yYaKOIIMXCSl M KOHTAKTHas paboTa, BKIIIO-
YaroIasi TpynnoBbie KOHCYIbTAINH, HHANBUAYAIbHYIO paboTy 00y4aro-
HIUXCS C MPEIO0IaBaTeIIIMU (B TOM YHCIIC WHINBUAYaTbHBIC KOHCYIIbTAIINH); 60

B3aUMO/IEHCTBHE B 3JIEKTPOHHOIN MH(OPMAIIMIOHHO-00pa30BaTeIbHOM cpesie
By3a

[TpoMexyTouHas aTTecTanus 00yJaromuxcsi — 3adeT ¢ OLEHKOU

5 Coaepxanne THCOUINIMHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aejam)
€ YKa3aHHEeM OTBeJCHHOI0 HA HUX KOJHMYeCcTBa aKaJieMU4eCKHX YaCOB M BUI0B

y4eOHoi1 padoThI

Ta6muia 3 — CTpyKTypa U coJiep>KaHue TUCIUIUTAHBI (MOTYJIS)

Bunpl yueOHOI paboThI, BKITIOYAst CAMOCTOS-
TENTBHYI0 pab0Ty O0YYAIOIINXCS U TPYA0EM-
KOCTb (B yacax)

HaumenoBanue pa3aciioB, TEM U COACPIKAHUC

KonrakTHas pabora
npernoiaBaTelisi ¢ 00yJaronMMHUCS

MaTepuana Jlexiuu | Cemunap- | Jlabopa-
CKHe TOpPHBIE CPC
(npakTu- | 3aHATHA
YEeCKUe

3aHATHSA)

Pazoen 1 Onpeoenenue ¢pynkyuit. Ilocmpoe-
2 - 10 12

Hue zpaguxos.




HanMeHnoBaHue pa3/ieiioB, TEM U COJICPIKaHUE

Bunpt yueOHOI paboThI, BKIIOYAst CAMOCTOS-
TEJIbHYIO0 paboTy 00yJaromuxcs U TpyA0eM-
KOCTb (B yacax)

KonTaktHas pabora
IpernoaaBaTessi ¢ 00yJaoNMMUCS

MaTepuana Jlexiiuu | Cemunap- | Jlabopa-
CKHue TOpHBIE CPC
(mpaktu- | 3aHATHA
YecKue
3aHSTHUSA)

Tema 1.1 Cnocobwi 3a0anus nepemeHHbIX U

. . 1 2 2
@yurkyuil. [locmpoenue epaguxos pynxyuil.
Tema 1.2 PeoaxmuposeaHue u usmeHenue napa- 1 4
Mempos 2pagdhuxos hyHKyuu.
Ocnoswvl pabomol 6 cpede MathCAD 4 2
llocmpoenue epaghuros 6 cpede MathCad 4 4
Pazoen 2 Pewenue anzeopauyeckux ypagHe- 4 ) 10 12
HUil, cucmem ypasHeHuil.
Tema 2.1 Pewenue ancebpauieckux ypagHenu ) )
U cucmembvl YpasHeHUl.
Tema 2.2 U3zyuenue scmpoenHvlx (hyHKYUl
HAX024COeHUs KOPHell, IKCIMPeMyMO8 U NOJIUHO- 2 4
MO8 XapaKmepucmu4eckux ypagHeHuil.
Bexmopa u mampuywi 6 cpede MathCad 6 4
Pewenue ypasnenuii 6 cpede MathCad 4 2
Pazoen 3 Annpoxkcumayus, unmepnonayus, ) 4 12
pezpeccus
Tema 3.1 Jluneiinas u cniatin uHMepnoOaAYUU,
aKcmpanoayuu (MuHelnas, Kyouueckas, napadoo- 5 6
JU4ecKas), TUHeHas u napabdoIuieckas pezpec-
cuu
Uccnedosanue gpynxyuii 6 cpede MathCad* 4% 6
Pazoen 4 Pewenue oughgpepenyuanvnvix ypas- 4 ) ) 12
HEeHUIl U UX Cucmem.
Tema 4.1 Pewenue ougpgepenyuanvHulx ypage- ) 6
HUU
Tema 4.2 Pewienue cucmem oughgpepenyuans- % 6
HbIX YpagHeHu ™*
Pazoen 5 Mathcad: Inemenmot npozpammupo- 4 ) 8 12
6aHusl.
Tema 5.1 Onepayuu c 6ekmopamu u mampuya- ) 4
mu. Cumsonvusie sviyucnenus 8 MathCAD.
Tema 5.2 Ilpoepammuposanue 6 MathCAD. 2 4
CumeonvHule gviuucnerus 8 cpeoe MathCAD 4 2
Ilpoepammuposanue 6 cpeoe MathCad 4 2
uToro 16 - 32 60

o JTUCHUIIJINHE

* peanuzyetcs B (hopMe MPaKTUIECKOM MOTOTOBKH




6 BxeayauTtopHasi caMOCTOSITe/IbHAsI pa00Ta 00y4aAKOIIUXCH 10 JUCHUILIMHE
(MoxyJ110)

[Ipy TUIaHUPOBAHUU CAMOCTOSITEIIBHONH PabOTHI CTYIEHTY PEKOMEHAYETCS PYKOBOJ-
CTBOBATHCS CICAYIOIMINM PacpeeICHUEM YaCOB Ha CaMOCTOSITENIbHYIO padoTy (Tabnuia 4):

Tabnuua 4 — PekoMeH1yeMoe pacipe/iesiecHie YacoB Ha CAMOCTOSATENIBbHYIO paboTy

KoMnoHEeHTHI cCaMOCTOATEIbHOI padoThl KoaunvecTBo yacoB
N3ydyeHne TeopeTUUeCKUX pa3/iesioB JUCIUIIINHBI 26
[ToaroroBka K 3amure J1a00paTOPHBIX padoT 14
ITogroroska u opopmieHue PT'P 20
60

7 OueHoOYHBIE CPEACTBA s MPOBEJICHUS TEKYIIero KOHTPOJIA
U MPOMEKYTOYHOM aTTecTalli 00y4aloIMXCcs 10 JUCUHUIIIMHE (MOAYJII0)

@DOHJI OLICHOYHBIX CPEACTB JUIsl IPOBEIEHUS TEKYIEro KOHTPOJISI YCIIEBAEMOCTH U NPO-
MEKyTOYHOM aTTeCTaluy npeacrasieH B [Ipunoxennn 1.

[TonHBIM KOMIUIEKT KOHTPOJIBHBIX 3aJaHUi WJIM MHBIX MaTepHaoB, HEOOXOIUMBIX IS
OLICHUBAHUS Pe3yJIbTaTOB OOYUEHHMs MO AUCLUIUIMHE (MOJYJII0), MPaKTUKE XPaHUTCS Ha Ka-
benpe-pazpaboTurke B OyMakHOM M 3JICKTPOHHOM BH/IE.

8 VYueOHo-MeTOAUYeckOoe u HHPOPMAIMOHHOE o0ecneyeHHe IMCHUILIUHBI
(MonxyJis)

8.1 OcHoBHas JuTEpaTypa

1) Metonae! Berancienuii B makere MathCAD : yue6Hoe mocobue / . A. benapes, 1O. B.
KpatoBa, H. H. ®enoposa, 1. A. ®denopuenko. — HoBocubupck : HoBocubupckuii rocynap-
CTBEHHBIN apXUTEKTYpHO-CTpouTeNbHBINH YHUBepcuTeT (Cubctpun), O9bC ACB, 2013. — 169 c.
— ISBN 978-5-7795-0659-5. — TekcT : 351eKTpOHHBIN // DNeKTpOHHO-ONOIMoTeYHast cucTeMa
IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/68893.html (mata oGparmeHus:
21.06.2021). — Pexum pocrtyma: Juid  aBTOpu3up. nosb3oBareneil. -  DOLI:
https://doi.org/10.23682/68893

2) Pemenue nmxeHepHbIX 3a1a4 B maketre MathCAD : yue6Hoe ocobue / FO. E. Bocko-
00itHIKOB, A. @. 3amopoxusiii, JI. A. Jluteunos, FO. I'. Yepnsiii ; mox penakiueii FO. E. Bocko-
OoitnukoB. — HoBocubupck : HoBocuOupckuii ToCyZapCTBEHHBIH — apXHTEKTYpPHO-
crpoutenbHblil yHHBepcuteT (Cubcrpun), O9bC ACB, 2013. — 121 ¢. — ISBN 978-5-7795-
0641-0. — TexkcT : 2nMeKTpOoHHBIH // DnekTpoHHO-0nbOaMoTeyHast cuctema [PR BOOKS : [caiir].
— URL: https://www.iprbookshop.ru/68838.html (mata o6pamenus: 21.06.2021). — Pexum
JOCTyma: s aBTOpU3Up. mosb3oBareneit. - DOI: https://doi.org/10.23682/68838

3) Ucaes, 10. H. Ilpaktuka ucnonp3oBanus cuctembl MathCad B pacuerax snmekTpuue-
CKMX M MarHUTHBIX Ienei : yueOHoe nocodue / FO. H. Hcaes, A. M. KymoB. — Mocksa : CO-
JIOH-TTIPECC, 2017. — 180 c. — ISBN 978-5-91359-123-4. — TekcT : 37eKTpOHHBIH // Dnek-
TPOHHO-OMOIMOTEUHAS cucrema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/90411.html (mara o6pamenus: 21.06.2021). — Pexum noctyma:
JUIS aBTOPHU3HP. TOJIb30BaTeNei

8.2 JlomosiHuTeJbHAS JJUTEpPATypa

1) Ipsikonos, B. I1. Mathcad 8—12 nns crynentos / B. I1. JpsikoHoB. — Mocksa : CO-
JIOH-TTPECC, 2005. — 632 c¢. — ISBN 5-98003-212-6. — TekcT : 31IeKTpOHHBIH // DNEeKTpOH-
HO-OMOIMOTEeUHAS cHucTema IPR BOOKS : [caiT]. — URL:
https://www.iprbookshop.ru/20845.html (nata obpamenus: 21.06.2021). — Pexxum pocryna:
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JUISl aBTOPU3UP. MTOJIb30BATEIEH

2) Murpocdanos, C. B. Ucnonb3oBanue cuctembl MathCAD npu pemieHnu 3a1ad 3Jiek-
TPOTEXHUKH M SJICKTPOMEXaHHKH : METOIMYECKHE yKa3zaHWs K BbImoiHeHHIo PI'3 mo amcim-
mHe «[Ipuknanneie 3amaun nporpammupoBanus» / C. B. Murpodanos, A. C. IlageeB. —
Opendypr : OpenbOyprckuii rocyaapctBeHHsiii yHuBepcuter, 9bC ACB, 2005. — 39 c. —
Texct : 3nekTpoHHbIN // DnekrponHo-6MOmHuoTeuHas cuctema [IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/51516.html (mara obpamenus: 21.06.2021). — Pexum moctyma:
ISl aBTOPHU3HP. MOTb30BaTEICH

3) Anexun, B. A. DnexTpoTeXHUKa U 3JIEKTpOHUKA: JIabopaTOpHbBIN MPaKTUKYM C HC-
HI0JIb30BaHHEM MUHHMATIOPHOHM 3JEKTPOTEXHUYECKOH Taboparopun MDJI, KOMIBIOTEPHOTO MO-
nenupoBanus, Mathcad u LabVIEW : yuebnoe nocobue / B. A. Anexun. — Caparos : By3oB-
ckoe obpazoBanue, 2017. — 225 c¢. — ISBN 978-5-4487-0014-9. — TekcT : 351eKTpOHHBIH //
DNEKTPOHHO-ONOIMOTeYHAs cucremMa IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/64898.html (mara obpamenus: 21.06.2021). — Pexum poctyma:
JUTsL aBTOpHU3HP. mosb3oBateneil. - DOI: https://doi.org/10.23682/64898

8.3 Cospemennbie mnpodeccHOHATbHBbIC 0a3bl JaHHBIX W HMH(pOPMAIMOHHBIE
CIIPABOYHBbIE CHCTEMbI, HCNIOJIb3yeMble MPU OCYIIeCTBJICHNH 00pa30BaTeJIbHOI0
npouecca no AMCHUIINHE

1 Dnexrponno-6ubmmorednas cuctema ZNANIUM.COM. JloroBop Ne 4378 »6¢ UK3
2112727000769 270301001 0010 004 6311 244 ot 13 anpens 2021 r.

2 DnexrtponHo-6mbmroTeunas cucrtema IPRbooks. JInnensnonnsiii morosop Ne EIT 44/4
Ha MpeJOCTaBIEHUE JOCTyIa K 3JIEKTPOHHO-Onbauoreunoit cucreme IPRbooks MK3
2112727000769 270301001 0010 003 6311 244 ot 05 denpans 2021 r.

3  DOnexrponHo-6ubanoreynas cucrema eLIBRARY.RU (nepuoanueckue uznganus) Jo-
roBop Ne EII 44/3 na okazaHue yCJIyT JOCTyINa K 3JIeKTPOHHbIM m3nanusm MK3 211
272 7000769 270 301 001 0010 002 6311 244 ot 04 dpeBpans 2021 r.

4 OO6pazoBatensHast miaardopma FOpaiit. Jloroop Ne EIl44/2 na oka3aHue yciyr mo
MPEAOCTABIICHUIO JIOCTYyMa K oOpa3oBarenbHOM tiatdopme MK3 21 1 2727000769
270301001 0010001 6311 244 ot 02 deBpans 2021 r.

8.4 Ilepeyenr  pecypcoB  HMH(OPMANHOHHO-TEJEKOMMYHHMKAIIMOHHON  CeTH
«HTEepHET», HEOOXOAMMBIX /IVISl OCBOCHUS THUCHMILIMHBI (MOLYJIs1)

1) http://communities.ptc.com/community/mathcad - caiit komnanun PTC, npousBoaunTe-
15 Mathcad

2) http://www.pts-russia.com/ - caiiT aBTOpH30BaHHOTO napTHepa kommanuu PTC
(Parametric Technology Corporation) B Poccun

3) http://mcs.ptc.com/mcs/ — uadopmanmst o Mathcad Calculation Server. [Tpumepsr, 10-
KyMCHTAIHSI.

4) http://www.mathcad.com/library/ - bubiroTeka pecypcoB mo cucreme Mathcad. Kuau-
", anekTpoHHbIe KHUTH Mathcad, daiiner Mathcad, ranepeu rpaduku 1 aHuManu,
TOJIOBOJIOMKH.

8.5 JluneH3noHHoe M CBOOOJHO pacCHpoCTPaHsieMOe MPOrpaMMHOe olecrevyeHHe,
HCTOJIb3yeMoe MPH OCYIIEeCTBJIeHHH 00pa30BaTeJIHLHOI0 Npolecca
MO TUCIUTITHHE



Tabmuua 5 — [lepedeHp UCTIONB3YEeMOTro MPOTPAMMHOTO 00eCTIeUeHHSI

Haumenosanwue 110 PexBu3UTHI / yCIOBUS UCTIOIB30BAHUS
Microsoft Imagine Premium Jluniensnonnbiit foroop A2223 Ne008/65 ot 11.01.2019
OpenOffice CB0OOTHAS JIUIIEH3HSI, YCIOBUS UCTIOIH30BAHUS 110 CCBIIKE:

https://www.openoffice.org/license.html
MaTeMaTHYECKUN pEeIaKTOp CepBucHslii KOHTPakT # 2A 1820328, nuiieH3MOHHBIN KII0Y,
MathCad noroBop Ne 106-AD120 or 27.11.2012

9 Opranu3anuOHHO-NIeJarOru4ecKHue yCJI0BUs

Opranu3zanus o0pa3oBaTeIbLHOrO MPOLEecca periiaMeHTHPYeTCsl y4eOHbIM TUIAHOM U pac-
nUcCaHueM y4eOHBIX 3aHATHH. SI3bIKk 00ydeHws (mpernomaBaHusi) — pycckuid. /st Bcex BUIOB
ayJIUTOPHBIX 3aHATHIN aKaJIEeMUYECKUI Yac YCTaHABIUBAETCS MPOJOKUTEIBHOCTHIO 45 MUHYT.

IIpu ¢GopmupoBaHUU CBOEH HMHIMBHIyaTbHONH 00pa30BaTENbHON TPACKTOPHH O00ydYaro-
HIMiicsS UMEeT MPaBO Ha Mepe3adeT COOTBETCTBYIOIMIMX AUCIMILINH U MPOo(eccHOHAIbHBIX MOY-
JIei, OCBOEGHHBIX B MpOIlecce MPEIIIECTBYIOMET0 00yUeHHs, KOTOPBI 0CBOOOXKIAaeT 00yvaroe-
rocs OT HEOOXOIUMOCTH UX TIOBTOPHOTO OCBOEHMUSI.

9.1 O0pa3oBare/ibHbIE TEXHOJIOTUHT

VY4eOHbIN mpoliecc MpH MPEenoAaBaHuu Kypca OCHOBBIBACTCS HA HMCITOJIB30BAHUH TPAIIH-
INUOHHBIX, HHHOBAIIMOHHBIX H I/IH(I)OpMaI_[I/IOHHBIX OGp%OBaTCHBHBIX TEXHOJIOTHH. Tpa,Z[I/II_II/IOH-
HbIe 00pa3oBaTeIbHBIC TEXHOJIOTUU TPEACTABICHBI JCKIIMSIMA U CEMUHAPCKUMU (MTPAKTUICCKH-
MI/I) 3aHATUAMU. I/IHHOBaI_II/IOHHBIe OGp%OBaTCHBHBIe TCXHOJIOTHUH UCIIOJB3YIOTCSA B BUJAC IHUPO-
KOTO TIPUMEHEHUS aKTUBHBIX M HHTEPAKTUBHBIX (OPM TpoBeaeHHs 3aHITui. HpOpMarmoHHbIe
o0pa3oBaTeNbHbIE TEXHOJOIMU DPEATM3YIOTCS IYTEM AaKTHBHU3ALUU CAMOCTOSTENBHONH pabOThI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa30BaTeILHOM Cpeie.

9.2 3aHATHSA JEeKIUOHHOI0 THIIA

JIEKIIMOHHBII KypC MPEAIoIaraeT CHCTEMAaTH3HPOBAHHOE M3JIOKEHHE OCHOBHBIX BOIIPO-
COB y4eOHOTO TIaHa.

Ha nepBoii ilekinu JIeKTop 00s13aH MPeIyNnpeInTh CTYACHTOB, IPUMEHUTEIHFHO K KAKOMY
0a3oBoMy yueOHHKY (yueOHHMKAM, Y4eOHBIM TOCOOUSIM) OyIeT MPOYHTaH KypC.

JlekIMOHHBIN KypC MODKEH JaBaTh HAaMOOJBIINN 00beM MH(OpManuu U 0OecTieunBaTh
Oosee TiryOOKOe MOHUMaHUE y4eOHBIX BOMPOCOB MPHU 3HAYUTEIHHO MEHBINEH 3aTpaTe BPEMEHH,
94eM 3TO TpeOyeTcs OOIBITMHCTBY CTYIEHTOB Ha CAMOCTOSITEIPHOE U3YYCHUE MaTepraa.

9.3 3aHsATHS CEMHUHAPCKOI0 THIIA

CemuHapcKue 3aHATHS MPEICTABISIOT COOOW NETaTH3AIMIO JIEKITMOHHOTO TEOPETUIECKO-
To MaTcpualia, HpOBOAATCA B LECIAX 3aKPCIJICHUA KypCa U OXBATbIBAOT BCC OCHOBHBIC pa3aCiIbl.

OcHoBHOI (hOpMOIi TPOBEJCHUSI CEMUHAPOB SBIISIETCA 00CYXKIeHHE HanOosee mpooem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakkKe pa3z0op MPUMEpOB M CUTyallil B
ayJUTOPHBIX YCIIOBHSIX. B 00s3aHHOCTH TpernojaBaTessi BXOIAT: OKa3aHHE METOAWYCCKON IT0-
MOIIA 1 KOHCYJIbTUPOBAHUC CTYCHTOB IO COOTBCTCTBYIOIIIUM TEMaM KypcCa.

AKTUBHOCTH Ha CEMHUHAPCKHUX 3aHSATHSIX OLEHUBACTCS 110 CICAYIOIINM KPHTEPHSIM:

* OTBCTHI HA BOIIPOCHI, MPCAJIAracMbIC IMPCIIOAaBaTCIICM,

* y4acTHe B TUCKYCCHUSIX;

* BBIIIOJIHCHUC MMPOCKTHBIX U NHBIX 3aI[aHPII>'I;

* ACCHCTUPOBAHHE TPENOIABATEIIO B POBEICHUN 3aHSATHIA.

OTBet NoKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJHOCIOKHBIM, COACPIKATh
CCBUIKHM Ha MICTOYHUKH.

I[OKJ'I&IH:I N ONIIOHHUPOBAHUC AOKJIAAOB HNPOBCPAIOT CTCICHL BJIAACHHA TCOPCTHYCCKUM
MaTepHalioM, a TAKXKe KOPPEKTHOCTh M CTPOTOCTh PACCYKICHUH.
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OueHuBaHue 3a/aHUM, BBIOJIHEHHBIX HAa CEMUHApPCKOM 3aHSTHUU, BXOAUT B HAKOIUICH-
HYIO OILICHKY.

9.4 CamocTosiTesibHasA padoTa 00yYAOIIMXCS 10 TUCHUILINHE (MOIYJIIO)

CamocrostenbHas paboTa CTyAEHTOB — 3TO NPOLECC AKTUBHOIO, LIEJIEHANPABICHHOTO
npruoOpeTeHNs CTyIEHTOM HOBBIX 3HAaHWH, yMEHUH 0€3 HEMOCPEICTBEHHOTO Y4acTus Ipenoja-
BaTells, XapaKTepU3YIOIIUICS MPEeIMETHOW HAIpaBICHHOCTHIO, 3()(PEKTUBHBIM KOHTPOJIEM HU
OLIEHKOH Pe3yJIbTaTOB EATEILHOCTH 00YJarOIEeTOCs.

[{enu caMOCTOSATENBHOM pabOTHI:

- CHCTEMAaTHU3alus U 3aKPEIUICHUE MTOITyYEHHBIX TEOPETUYECKUX 3HAHUN U ITPAKTHYECKUX
YMEHHM CTYIEHTOB;

- yriayOJieHHe U pacuIMpeHue TEOPETUUECKUX 3HAHUM;

- (hopMHUpOBaHHE YMEHUH HMCIIOJIb30BaTh HOPMATUBHYIO U CIIPABOYHYIO JOKYMEHTAIHIO,
CIIEHUAJIBHYIO JTUTEPATYPY;

* Pa3BUTHE MTO3HABATENBHBIX CIOCOOHOCTEH, aKTUBHOCTH CTY/IEHTOB, OTBETCTBEHHOCTH U
OpraHN30BaHHOCTH;

- (hOpMHUPOBAHHE CAMOCTOSITEIBHOCTH MBILIUIEHHS, TBOPUYECKON MHUIIMATUBBI, CIIOCOOHO-
CTEH K CaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U CaMOPEATIN3ALINH;

* Pa3BUTHUE UCCIEA0BATEIBCKUX YMEHUHN U aKaIEMUYECKUX HABBIKOB.

CamocTosaTenbHast paboTa MOXKET OCYIIECTBIATHCS MHIMBUIYAJIBbHO WM TPYIIIaMU CTY-
JICHTOB B 3aBUCHUMOCTH OT ILI€JIM, 00BbEMa, YPOBHS CII0KHOCTH, KOHKPETHOM TEMAaTHUKH.

TexHosorus opraHu3alii CaMoCTOSITENIbHON pabOThl CTYJEHTOB BKJIIOYAET UCIOJIb30Ba-
HHUe NH(POPMAIIMOHHBIX U MaTePUATbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYJUTOPHOH CaMOCTOSITEILHOM pabOThl CTYJAEHTOB MOKET
NPOXOJIUTh B MMCbMEHHOM, YCTHOW WM CMELIaHHOM (opme.

CTyaeHTbl AOKHBI NOAXOAUTh K CaMOCTOSITENbHOM padoTe Kak K HauBaKHeHiemy
CPEZCTBY 3aKpeIJICHUsS U Pa3BUTUS TEOPETUUYECKUX 3HAHWM, BbIpaOOTKEe €IMHCTBA B3IJISIOB HA
OTJeNIbHBIE BOIPOCHI Kypca, IPUOOPETEHHs ONpe/IeICHHBIX HaBBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJIbHOM JINTEPATYPHI.

9.5 Metoan4yeckue yKazaHus /51 00y4arOmUXCs M0 OCBOEHHUIO TN CIIUTIIMHbI

[Tpy M3yyeHUM IUCHUIUIMHBI OOYYalOUIMMCS 11e1eCO00pa3HO BBIMOMHATH CIEAYIOLINE
PEKOMEH/IalluH:

1. U3ydenne yueOHON TUCITUTIIMHBI JOJDKHO BECTUCH CHCTEMATUYECKH.

2. Ilocne u3yyeHHs Kakoro-nmubo paszzierna mo yuyeOHUKY WM KOHCIIEKTHBIM MaTepHajiam
pPEKOMEHAyeTCs 10 MaMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, OMPECIICHNUS, IOHATUS pa3/e-
na.

3. Oco0oe BHUMaHHE CIEAYET YICIUTh BHIIIOJHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATH-
SIM U MHAWBUIYTHHBIM KOMIUICKCHBIM 33JaHHSIM Ha CAMOCTOSITEIIBHYIO PaboTy.

4. Bcs Tematuka BONPOCOB, U3y4aeMbIX CaMOCTOSITENBHO, 337aeTCs Ha JIEKIUAX MPEMno-
naBareneM. MM ke naroTcst UICTOYHUKY (B IEPBYIO OY€pEab BHOBb M3JaHHBIE B MEPUOANUECKOM
HAy4YHOM JuTepaType) 11t 0oJiee AeTaabHOro MOHUMAHUSI BOIIPOCOB, O3BYUYEHHBIX Ha JICKIUH.

[Tpu camocTosaTenbHON TPopaboTKe Kypca 00ydaronuecs J0KHBIL:

* IPOCMAaTPUBATh OCHOBHBIE OINPEeAETICHUS U (PAKTHI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JICKIIMOHHOM 3aHATUM MaTepuall U JOMOJHUTH
€ro ¢ y4eTOM PEKOMEHIOBAHHOM MO TAaHHOW TeME JIUTEpPaTyphl;

* U3YUYUTh PEKOMEH]IOBAHHYIO JINTEPATYPy, COCTABIIATh TE3UCHI, AHHOTALIUH U KOHCIIEKThI
Haubosee BaKHBIX MOMEHTOB;

* CaMOCTOSITEJILHO BBIMIOHATH 33/IaHUs, aHAJIOTUYHBIE MPEIaraéMbIM Ha 3aHITHSAX;

* MCIIOJIb30BATh JJIsi CAMOIIPOBEPKH MaTepHaibl (POHAA OIIEHOYHBIX CPEICTB.

MeToanuyeckne yKazaHus mMpu padore HAl KOHCIEKTOM JIEKI[UU
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B Xone NeKIMOHHBIX 3aHATHI HEO0OXOAMMO BECTH KOHCIIEKTHPOBaHHE y4eOHOTO MaTe-
puana. OOpaiiate BHUMaHUE Ha KaTeropuu, GOpMyJIUpOBKH, PACKPBIBAIOIIME COJEPKAaHUE TeX
WIN WHBIX SBJICHUI W MPOIECCOB, HAYYHBIE BBIBOIBI M MPAKTUICCKHE PEKOMEHIAINH, TIOTO0KH-
TENBHBIM ONBIT B OPaTOPCKOM HCKyccTBe. JKenaTelbHO OCTaBUTh B pa0OYHMX KOHCIIEKTax ITOJIs,
Ha KOTOPBIX JIeTIaTh MOMETKH U3 PEKOMEH0BaHHOW JIUTEPATYPHI, JONOJTHSIIOIINE MaTepHa po-
CITyIIAHHOM JIEKIIMH, a TaKXKe MOJUEPKHUBAIOIINE O0COOYI0 BaKHOCTh TEX WM MHBIX TEOpETHYC-
CKHX TIOJIOKEHUH. 3a7aBaTh MPENOJaBaTEeNI0 YTOYHSAIONINE BOIPOCH C LENbI0 YSACHEHUS Teope-
THYECKHX TTOJIOKESHUH, pa3perieHns CIIOPHBIX CUTYaIMi U T.JI.

MeToauyeckue yka3aHusi M0 CaMOCTOSITeJIbHOI padoTe HAI M3y4yaeMbIM MaTepHa-
JIOM U TIPH MOATOTOBKeE K MPAKTUYECKHM 3aHATHIM

HaunnaTh Hano ¢ n3ydeHust peKOMEH0BaHHOU JuTepaTypsl. HE00X01MMO MOMHHUTE, YTO
Ha JIEKIIMU OOBIYHO pacCMaTpHUBAETCsl HE BECh MaTepuall, a TOJIbKO ero 4actb. OcTanbHas ero
9aCTh BOCIOJHAETCS B IIPOIIECCE CAMOCTOSATENBHOM paboThl. B ¢BsA3M ¢ 3THM paboTa ¢ peKOMeH-
JIOBaHHOW JUTEpaTypoil oOs3aTenbHa. Ocoboe BHUMaHUE NPU 3TOM HEOOXOAMMO OOpaTHTh Ha
COJIepKaHWE OCHOBHBIX IIOJIOKEHUH W BBIBOJIOB, OOBSICHEHHE SIBJICHUH WM (DAKTOB, YSCHEHHE
NPaKTHYECKOTO TPHJIOKEHUS] pacCMaTPHBAEMBIX TEOPETHUECKHX BONPOCOB. B mpomecce 3Toit
paboThl HEOOXOAUMO CTPEMHTHCS MOHATH W 3aIIOMHHUTH OCHOBHBIE TIOJIOKEHHUSI paccMaTpuBae-
MOTO MaTepHaia, MPUMEPHI, MOSCHSIOIINE €0, a TAKKE Pa3o0paThCs B MILTIOCTPATUBHOM Mate-
puaie u T. 1.

MeToanyecKue yKa3aHUs N0 BHINOJHEHHIO pacyeTHO-rpaduyeckoii padoTsl

Teoperudeckas 4acTb pacdyeTHO-TpaUIecKOi pabOTHI BBHITIOIHIETCS MO YCTAHOBICHHBIM
TEMaM C HCIOJIb30BaHHEM MPAKTUYECKUX MaTepuanoB. K kaxmoil Teme pacueTHO-rpaduuecKon
paboThl PEKOMEH TyeTCsl IPUMEPHBIN MEPEYSHb Y3JI0BBIX BOIPOCOB, CIIMCOK HEOOXOIUMOH JIHTe-
patypsl. V3narast BOmpocsl TeMbl, CIEAyeT CTPOro MpHIepKUBaThcs IulaHa. Pabora He moimkHA
NPECTaBIATh TEPeCcKa3 OTIENbHBIX TJIaB yYeOHHMKA WM ydeOHoro mocobusi. Heobxomumo u3-
JIO)KUTh COOCTBEHHBIE COOOPaKEHHUS MO CYIIECTBY HM3JIaraéMbIX BOIPOCOB, BHECTH CBOW NIpeEJ-
noxenus. OOIuMe MOMOKEHHsI JOJDKHBI ObITh MOAKPEIUICHBI M MOSCHEHBI KOHKPETHBIMH TIpUMe-
pamu. M3maraemplii MaTtepuain Ipu HEOOXOAUMOCTH CJEAyeT MPOWIIIOCTPUPOBATh TAaOIHIIAMH,
cXeMaMH, JuarpaMMamMH U T.1.

10 Onucanne MaTepHAJIbHO-TEXHMYECKOT0 00ecneyeHusi, He00X0AMMOro I
oCylIecTBJIeHHs 00pPa30BaTeILHOIO NMpolecca Mo JMCUUILINHE (MOTYJII0)

10.1 YueOHo-1a00paTopHOe 000py10BaHNe

Ta6muia 6 — [lepedyenp o6opyaoBaHus 1abopaTopun

HaunmenoBanue ay iuropuu
AynuTtopus Hcnons3yemoe o6opyaoBaHue
(;raboparopun)
JlaGopatopuss OBM u BBI-
202/3 YUCIUTEIbHBIX MPOMBIIUICH- | [lepcoHanbHbIE KOMITBIOTEPHI
HBIX CETEU

10.2 TexHnuyeckue H 3JIeKTPOHHbIE CPeICTBA 00yYeHUsA

JleknuoHHBIE 3AHATHSA

Ayauropun A7 TEKIMOHHBIX 3aHATHH YKOMIUICKTOBaHbI MEOETbI0 U TEXHUIECKUMH CPe/l-
CTBaMM OOYYEHUS, CIIy>KaIllUMU ISl IPEACTaBICHHU y4eOHOU MH(popManuu OOJBIIONW ayanuTO-
pun (HabOpbl JEMOHCTPAIIMOHHOTO 00O0pYyAOBaHHS (TIPOEKTOP, DKpaH, KOMITbIOTEP/HOYTOYK),
y4eOHO-HaTJIAAHbIE TOCOOUS, TEMAaTHUECKUE HILUTIOCTPALINN).

JlabopaTopHbIe 3aHATHS

Jis nabopaTopHBIX 3aHATHN HcTonb3yeTcs ayautopus Ne202/3, ocHaienHnas o60pyaoBa-
HHEM, yKa3aHHBIM B Ta01. 6.
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CamocTrosiTesibHasi padoTa.

[ToMernieHus A CaMOCTOSITEBLHON pabOTHl OCHAILEHbI KOMIIBIOTEPHON TEXHUKOH C BO3-
MO>KHOCTBIO TOJIKJIIOUEHHS K CeTH «IHTEpHET» U JOCTYNOM K AJIEKTPOHHON MH(OPMAIIMOHHO-
oOpa3oBatenbHO cpene KHAT'Y:

- yntansHbIi 3a1 HTh KHAT'Y;

- KOMITbIOTEepHBIE Kiacchl (ayn. 214 xopmyc Ne 3).

11 Unnie cBeaeHus

MeToauuyecKkue PEKOMEHAAIIMA 11O oﬁyqe}mm JIMII ¢ OTPAHNYCHHBIMH BO3MOKHO-
CTAMHU 310POBbA U HHBAJIMA0OB

OcBoeHME NUCIUIUTMHBI 00YYalOIIUMUCS ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 37J0POBBS
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C APYTMMHU OOy4YalOIIMMUCS, TaK U B OTAEIbHBIX
rpynnax. [Ipeamnonaratorcst crieliuaibHBIE YCIOBUS IS MOTYYSHHs] 00pa30BaHUs 00yUYaIONTIMHU-
Csl C OFPaHUYEHHBIMHU BO3MOXKHOCTSMH 3/10POBBS.

[Ipodeccopcko-nieqarorndeckuii cCocTaB 3HAKOMHUTCSI C TICHXOJIOTO-(PU3NOIOTUIECKUMU
O0COOCHHOCTSIMU O0YYalOIINXCs MHBAIUIOB U JIMIl C OFPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 370PO-
BbsI, HHUBUYabHBIMHA TIPOTpaMMaMH peaOWINTallid UHBATUAOB (Mpu Hanmmuuu). [lpu HE0O-
XOJUMOCTH OCYIIECTBISIETCS TOMOJIHUTENIbHAS MOAJIEPKKa MpernoaBaHusl ThIOTOPAMH, TICHXO-
JIoTaMH, COIMAILHBIME PAOOTHUKAMU, MPOIIEIIIUMHU TTOITOTOBKY aCCHCTEHTaMHU.

B cooTBeTcTBUU ¢ MeTOMMYECKMMH peKoMeHaanusasMu Munoopraayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAIoNaraeTcsi MCIOJIb30BaTh COIMAIbHO-aKTHBHbBIE U pe-
(i1eKCUBHBIE METOABI 00YUYEHHMSI, TEXHOJIOTUN COIIMOKYIbTYPHON peabUIUTAINK C LENbI0 OKa3a-
HUS TIOMOIIM B YCTAHOBIICHUH IOJIHOIICHHBIX MEXJIMYHOCTHBIX OTHOIIEHUHN C APYTUMHU CTYICH-
TaMU, CO3JaHUHU KOM(POPTHOTO TICUXOJIOTMYECKOT0 KiIMMaTa B cTyJeHueckoi rpymme. [Tonbop u
pa3zpaboTka y4eOHBIX MaTepUaIOB MPOU3BOAATCA C YUETOM MPEIOCTABICHUS MaTepuana B pas-
JUYHBIX (opMax: ayAualbHOM, BHU3YyaJbHOW, C HCIOJB30BAHHWEM CHEIHMAIbHBIX TEXHUYECKHX
CPEICTB U HHPOPMAITMOHHBIX CUCTEM.

OcBoenue auciuiuivHabl Juiamu ¢ OB3 ocyiecTBiasieTcsl ¢ UCIOJIb30BAHUEM CPEICTB
o0y4eHus O0IIero W CIenuaIbHOr0 Ha3Ha4YeHUs (MEPCOHATBHOTO U KOJUIEKTHBHOTO HCIIONB30-
BaHMs). MaTepruaabHO-TEXHUUECKOE 00eCriedeHUE MPEeayCMaTPUBAET MPUCTIOCOOICHUE Ay IUTO-
puii k Hy)kaam aun ¢ OB3.

®opma npoBeACHUS aTTECTAIMH ISl CTYACHTOB-UHBAIN/IOB YCTAHABIMBACTCS C YUETOM
WHANBUIYAIBHBIX TIcuXopu3nueckux ocodenHocreit. st crynentoB ¢ OB3 mpexycmaTpuBaet-
csl JocTynHas (hopMa MpeloCTaBlIeHUs 3aJaHUI OIIEHOYHBIX CPECTB, @ UMEHHO:

- B TEUaTHOW WM DJIIEKTPOHHON ¢opme (s IUIl C HapPYUICHUSIMH OIOPHO-
JIBUTATEJIHLHOTO amnmapara);

- B IIe4aTHOM (hopMe WM SIEKTPOHHOU (popMe C YBETUUECHHBIM MIPUGTOM U KOHTPACTHO-
CTBIO (IJIs1 JIUII C HAPYIICHUSIMU CIIyXa, Pe4H, 3pCHHUS);

- METOJIOM YTEHHS aCCUCTEHTOM 3aJIaHus BCIYX (IUIsI JTUI] C HAPYLICHUSIMH 3PEHUS).

CryneHTaM ¢ MHBAIMIHOCTHIO YBEIMYMBAETCS BPEMs Ha MOJATOTOBKY OTBETOB Ha KOH-
TPOJbHBIE BONPOCHL. JlJig TaKUX CTYJIEHTOB MpeayCcMaTpUBaeTCsA MOCTyIHas ¢opma MpeaocTaB-
JICHUsI OTBETOB HA 3aJlaHUs, a UMEHHO:

- MUCbMEHHO Ha OyMare Wiu HaOOpOM OTBETOB Ha KOMIBIOTEPE (MIJIs JTUI] C HAPYIICHUS-
MU CllyXa, peun);

- BLIOOPOM OTBETa U3 BO3MOXKHBIX BAPUAHTOB C UCIOJIH30BAHUEM YCIyT aCCUCTEHTA (M7
JIUI] C HAPYIICHUSIMUA OTTOPHO-/IBUTATEIILHOTO alllapara);

* YCTHO (151 TUI] C HAPYIIEHUSIMU 3PEHHUSI, OTIOPHO-ABUTATEIHHOTO anmnapara).

[Ipn HeoOxoaumMocCTH 17151 00YHarOIIMXCS ¢ MHBAIUIHOCTBIO IPOLIEAYypa OLIEHUBAHUS Pe-
3yJIbTaTOB O0YYEHUS MOXKET IPOBOAUTHCS B HECKOIBKO STAIOB.
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[Tpunoxenue 1

®OH/I OIEHOYHbIX CPEJICTB’
0 TUCHHUILINHE

CpeI[CTBa ABTOMATU3UPOBAHHBIX BbIYMCJIEHUH

Hampasnenne noarotoBku 38.03.01 Oxonomuxa
- HampasnenHocts (mpoduisb) - QUHAHCOB0-IKOHOMUYECKAS AHATUMUKA
_ObpasoBarenbmoff mporpammsr <
KBanuduxkanus BeIITyCKHUKA bakanasp
I'oxq Havaa MOATrOTOBKH 2021
L (MO YHeOHOMY NAGHY) ]
®dopma 00yueHus OUHAs
Texnonorus o0y4ueHus MpPaouyUOHHAsL
Kypc Cemectp TpyoeMKoOCTb, 3.€.
1 1 3
Bua npomexyTo4HOM arTecTanuu ObecneunBaroliee noapasiesieHue
3auem c oyenkou Kageopa « IAITY - Dnexmponpusoo u

__________________________________________________________________________________________________________________________

* B 1aHHOM TIPHJIOKCHUH MPEICTABICHBI THITOBBIC OI[CHOYHBIC CPEACTBA. [10THBINA KOMILICKT
OLICHOYHBIX CPECTB, BKIIOYAIOIINI BCE BAPHAHTHI 331laHUH (TECTOB, KOHTPOJIBHBIX PadOT U 1Ip.),
IpeUiaraeMbIx 00y4aromemMycs, XpaHUTCa Ha Kadenpe B OyMakKHOM U 3JIEKTPOHHOM BHJIE.
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1 TIlepeveHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS MO JMCUMILINHE (MOIYJIIO0),
COOTHECEHHBIX C IVIAHNPYeMbIMH pe3yJibTaTaMi 00pa30oBaTe/IbHOI POrpaMMbl

Tabmuua 1 — KomnereHuyu u niaHupyeMsble pe3yiabTaThl 00yUeHHs MO JUCLUIUINHE

Kox mo ®I'OC

OIIK-2 Cnocoben
OCYILIECTBIISATH cOOp,
00paboTKy 1
CTAaTUCTUYCCKUI
aHaJIu3 JAHHBIX,
HEOOXOIUMBIX JUISI
peteHus
IIOCTaBJIEHHBIX
YKOHOMMYECKUX
3a71a4

OIIK-5 Cnocoben
UCTIOJIB30BaTh CO-
BpEMEHHBIE HH(OP-
MAaIMOHHBIE TEXHO-
JIOTHH U TIPOTPaMM-
HBIE CPE/ICTBA TPU
peeHnu npogec-
CHOHAJIBHBIX 3a/1a4.

Nupukatopel 1OCTHXKEHUS

[TpodeccuonanbHbIe

OIIK-2.1 3naetr meTos1 cOOpa u 00-
paboOTKH NEPBUYHBIX JaHHBIX, HEOO-
XOJMMBIX JJISl pEIIEHUs] SKOHOMUYe-
CKHUX 3aJa4

[Tnanupyemblie pe3ysbTaTsl 00y-
YEHUS 110 JUCLIUILINHE

3HaTh KaK MCIOJb30BaTh COBpE-
MEHHO€ IIPOrpaMMHOE obecreue-
HHE CPEICTB aBTOMATU3HPOBAH-
HBIX BBIUMCIICHUH.

OIIK-2.2 YMeeT UCIO0JIL30BaTh 00-
paboTaHHbBIE JaHHBIE JJIS IPOBEIE-
HUA paCT-IGTOB OKOHOMUYCCKUX U CO-
HHAILHO-DKOHOMHYECKHUX ITOKa3aTe-
JIer

YMeTh MMPOBOAUTL SKCIICPUMCH-
TaJIbHBIC NCCIICIOBAHUA

OIIK-2.3 Bimageer MmeToiaMu CTaTH-
CTHUYECKOTO aHaJIN3a MIEPBUUHBIX
JAHHBIX JUIS PEIICHHS IOCTABJICH-
HBIX DKOHOMHYECKHUX 3a/1a4

BnaneTts HaBbIKaMM mpecTaBie-
HUS MTOJTYYEHHBIX JaHHBIX U
OLIEHKH MOTPEIIHOCTH pe3yJibTa-
TOB U3MEPEHUI

OIIK-5.1 3HaeT coBpeMEHHBIE ITPUH-
ITUTIBI TIOUCKA, 0OpabOTKH M aHAJIU3a
uHpOpMaIMU, HEOOXOAUMOM NS

pernieHus mpodecCHoOHATBHBIX 3a1a9

OIIK-5.2 YmeeT BIOUpATh TEXHOJIO-
THH U TIPOTPaMMHBIE CPEACTBA MPU
aHanmze uHpopmamu, HeoOX0H-
MO U1 perieHust mpodeccruonab-
HBIX 33724

OIIK-5.3 Bnageet HaBBIKAMU HC-
IIOJIB30BaHU CpCI[CTB aBTOMATHU3HU-
POBaHHBIX BBIUYUCIICHUH TIPH peltie-
HUU MPOPECCHOHATBHBIX 3a/1a4

14

3HaTh, KaK UCIOJIb30BaTh COBpE-
MEHHOE 000pyI0BaHHE U TIPO-
rpaMMHOE 00ecTieueHue MpH pa-
00TE C JaHHBIMU.

YMeTh MPOBOIUTH UCCIIEIOBAHUS
B 00nactu npodeccruoHanIbHbIX
3a1a4

Bragers HaBBIKAaMH HCTIOJIB30BA-
Hust CAD cuctem npu penieHuu
3aa4y mpodeccuoHaIbHOM Aes-
TEIIbHOCTH.



Tabmuma 2 — [Nacriopt GoHIa OIIEHOYHBIX CPEJICTB

Kountpoanpyemsie ®opmupyemasi | Hammenosanue
pa3aebl (TeMbl) KOMIIeTeHI U OLIEHOYHOI0 IToxa3aTenn oneHkHn
AUCHHUILIMHBI CpeacTBa
Pazpener 1 -5 OITK-1.5 Tecr IIpaBUIBHOCTD BBIIIOJHEHHUS
3aJlaHus
Pazpensi 1, 2, 3,5 OIK-1.5 3amura nabopa- | ApryMeHTUPOBAaHHOCTb OTBE-
’ TOPHBIX pabOT TOB

1-5 OIIK-1,5 PI'P [TonHOTa M TPaBUILHOCTH

BBITIOJTHCHHUA 3aJaHUA

TOAUYECKHE MaTePHAJIbI, ONpeesolHe NPoueIypPbl OeHUBAHUS 3HAHUI
2 MeTtoanyeckne MaTepHaJIbl, ONpeiessSIoIne Npole OllCcHHBA 3HAHUI,
YMeHH, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XapaKTePU3YIOLIUe Mpoiecc
(popMupoBaHus KOMIETECHIH A

Meroanueckue MaTepuaisl, ONPEACIIIONIUe MPOLEeAyPhl OLICHUBAHUSA 3HAHUN, YMEHUN,
HaBBIKOB U (WJIM) OMBITA AEATEIBHOCTH, IPEACTABICHbI B BUJIE TEXHOJIOIMUECKONW KapThl TUCIIH-

TUTHHEI (Tabnuna 3).

Ta6mmia 3 — TexHomornyeckast kKapra

HaumenoBanue
Cpoknu IIxana oue- Kpurtepun
OIIEHOYHOI0 Cpea-
cTBA BbINOJIHEHHSA HUBaHUSA OlleHUBAHUS
1 cemectp
Ilpomerncymounaa ammecmavyusn ¢ ghopme 3auem c 0YeHKOu
Tect B TeyeHue ce- | 25 OawioB 25 6amioB — 91-100 % mpa-
MeCTpa BUJIBHBIX OTBETOB — BBICOKUI
YPOBEHb 3HAHUI;
20 6ammoB — 71-90 % mnpa-
BUJIbHBIX OTBETOB — JIOCTa-
TOYHO BBICOKMH  yPOBEHb
3HAHUH;
15 6ammoB — 61-70 % mpa-
BUJIBHBIX OTBETOB — CPEIHUUN
YPOBEHb 3HAHUN;
10 GammoB — 51-60 % mpa-
BUJIbHBIX OTBETOB — HU3KHUU
YPOBEHb 3HAHUN;
0 G6amnoB — 0-50 % npaBuIb-
HBIX OTBETOB — OYCHb HU3KUHI
YPOBEHb 3HAHMM.
JlaboparopHas pa- | B TedeHue ce- | 5 6amioB 5 GauioB — CTYAEHT IOKa3ajl
oota 1 MeCTpa OTINYHBIC HABBIKU IIPUMCHEHHUS
JgaGogaTopHaﬂ pa- | B TedeHue ce- | 5 OamoB TOJTyYEeHHbIX 3HAHMI M yMeHHit
otTa MecTpa MpU pelieHrr TPodeCCHOHAb-
JlaboparopHas pa- | B TedeHue ce- | 5 6amioB
HBIX 33/ad B paMKax YCBO-
Oora 3 Mee1pa €HHOr0 Y4eOHOro Marepuana
Jlaboparopnast pa- | B TeueHue ce- | 5 0amioB v P )
6ota 4 MecTpa 4 Gayuia — CTYJICHT TTOKa3al XO-
JlaGoparopHasi pa- | B TeueHHE ce- | 5 0aioB pomME HABBIKH IIPHMCHCHHA
oorta 5 MecTpa TIOJIYUYCHHBIX 3HAaHWM WU YMCHHU
Jlaboparopnast pa- | B TeueHue ce- | 5 0amioB MPU pelieHrr TPoeCCHOHAb-
6ota 6 MecTpa
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HanmMmenoBanue
OLICHOYHOI0 CpeJi-
CTBa

Cpokn
BBINOJIHEHU ST

Ixana one-
HUBaHUSA

Kpurepun
OLICHUBAHUS

JlaGopaTopHasi pa-
6ota 7

B TEYCHHE Ce-
MecTpa

5 Oaju1oB

HBIX 33[]a4 B paMKaX YCBOEHHO-
r0 y4eOHOTr0 MaTepHaa.

3 Gaiia — CTy/IeHT MoKa3aj yIo-
BJICTBOPHUTEITEHOES BIIAJICHHE
HaBbIKAMH TIPUMEHEHHS TIONy-
YEHHBIX 3HAHWM W YMEHUU IIpH
pemieHnr  POGECCHOHATBHBIX
3374 B paMKaX YCBOEGHHOIO
y4eOHOro MaTepuara.

2 Gamia — CTYIEHT TPOJIEMOH-
CTPUPOBAJT HEJOCTATOYHBIN YpO-
BCHb BIAJCHUS YMECHHSMH H
HAaBBIKAMH TIPU PELICHUH TPO-
(beccHOHAIBHBIX 3a71a4 B paMKax
YCBOGHHOTO y4eOHOrO MaTepua-
Ja.

PI'P

B TEYCHHE Ce-
MecTpa

30 6auoB

30 GamwoB — CTYAEHT MOKa3al
OTJIMYHBIC HABBIKW MPUMEHEHHS
TIOJTyYEHHBIX 3HAaHWWA U YMEHUU
NPH pEIIeHNH TpodeccroHab-
HBIX 33/a4 B paMKax YCBO-
€HHOTO y4eOHOT0 MaTepuana.

20 GamIoB — CTYIEHT IMOKa3al
XOpOIIME HaBBIKM MPUMEHEHHS
MOJTYYEHHBIX 3HAHWA M YMEHHUA
MPU pelieHrd TPoeCCHOHAb-
HBIX 33[]a4 B paMKaX YCBOEHHO-
ro yueOHOro MaTepHaia.

15 GammoB — CTYJEHT MOKa3al
YJIOBJIETBOPUTENHHOE  BJIa/ICHUE
HaBbIKAMH TPUMEHEHHS TIONIy-
YEHHBIX 3HAHWN U YMEHUU IIpU
pemieHnr  POGeCCHOHATBHBIX
3a7a4 B paMKaX YCBOEGHHOIO
y4eOHOro MaTepuara.

0 GayIoB — CTYIEHT IPOJEMOH-
CTPUPOBAJT HEJOCTATOYHBIN YpO-
BCHb BIAJCHUS YMECHHSMH H
HAaBBIKAMH TIPU PELICHUH TPo-
(beccHOHAIBHBIX 3a71a4 B paMKax
YCBOGHHOTO y4eOHOrO Marepua-
Ja.

HNTOI'O:

100 6asutoB

KpuTtepuu onieHKH pe3y/1bTaTOB 00y4eHHs 10 JTUCHUTINHE:

0 — 64 % oT MakcUMaJbHO BO3MOXHOW CyMMBI OaljIoOB — «HEYIOBJIETBOPUTEIHLHO)
(HEeZIOCTATOYHBINA YPOBEHD JJISl IPOMEXYTOYHON aTTECTAIUHU TI0 JUCITUTIINHE);

65 — 74 % oOT MaKCUMaJbHO BO3MOXKHOW CyMMBI OajiOB — «YyIOBJIETBOPUTEIHHO
(ToporoBbIil (MUHUMAJIBHBINA) YPOBEHb);
75 — 84 % OoT MaKCUMaJIbHO BO3MOXHON CYMMBI 0aJUIOB — «XOPOIIO» (CpeIHUN YPOBEHbD);
85 — 100 % OoT MaKCUMaJIbHO BO3MOXHOW CYMMBI 0aJNIOB — «OTJIMIHO» (BBICOKHHA (MaKCH-
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HaumenoBanue
OIIEHOYHOI0 cpel-
cTBa

MaJIbHbIi) YPOBEHB)

Cpoku IlIxana oue- Kpurepun
BBINOJIHEHUS HHUBAHHUSA OLICHUBAHUS

3 TunoBble KOHTPOJIbHBbIE 3aJaHUSI HJIU HHbIEe MaTepUAaJIbl, He00X0AMMBbIe IS
OLICHKH 3HAHUH, YMEHHM I, HABBIKOB M (MJIM) ONBITA AeSITeIbHOCTH, XapaKTepHu-
3yloime npouecc GopMHpPOBaHUA KOMIIETEHIMI B X0/1¢ 0CBOCHHs 00pa3oBa-
TeJIbHOM MPOrpaMMBbl

3.1 3aganus A8 TEKyLIero KOHTPOJISA yCIeBaeMOCTH

Tect
1) BBenuTe npaBUIbHBINA OTBET:
BocbmepruHOe 4KCIio 3aKaHYMBACTCSI CTPOYHOM JTATUHCKON OyKBOH ...
2) [lepemeHHas X sIBISIETCS PAH)KMUPOBAHHOM B cllydae

a)x:=5 B)x:=1,1.2..5
06) x:=1011b r)x:=4+3i
3) YcraHOBHTE COOTBETCTBHE:
a) OyJIeBO paBHO 1) -
0) mprcBanBaHUE 2) =
B) YHCJICHHOE PABHO 3):=
') CHMBOJIbHOE PaBHO 4) =
4) OyHKIMS, BHITOTHSONIAS ONIEPAIIHIO PA3JI0KHUTh HA MHOKHUTEITU
a) factor B) expand
0) simplify r) substitute

5) Benute npaBUiIbHBINA OTBET:
x(x +1)? — 2x(x + 3)expand,...— x> — 5x
6) Oyukums ged(a,b) HaxoauT

a) HOK(a,b) 8) HO/I(a,b)

6) OCTaTOK OT JieNieHNs a Ha b r) CP

7) B okHe s mocTpoeHUs AeKapToBa rpaduka mycToe Mojie B CEPeIUHE BEPTUKAITBHOU
OCH, IPETHA3HAYEHO

a) JUIsl 3HaY€HUs, YCTAaHABJIMBAIOIIETO pa3Mep | B) JUIsl TUCKPETHON MepeMEHHOM
TPaHUIIBI

0) g GyHKUMU T') U1l HA3BaHUS OCH

8) BBeauTe npaBUIIbHBINA OTBET
[Tpu moctpoenun nonspHoro rpadpuka MathCAD mnoka3siBaeT Kpyr ¢ n MOJSIMH BBOJA,

9) Kak cTpouTh IOBEpXHOCTH g(X,y):=x? + y?
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PR
AR

x5

i, I

IR,

7,
),

i

gy

6) r)

10) YcraHOBUTE COOTBETCTBUE:

a) OyHKIHKA, CO3/Ial0NIasl JUaroHaJbHyI0 MaT-
pHILY, JIEMEHTHI TJIABHOM JHUaroHajil KOTOpOi
XPaHATCS B BEKTOpPE N

1) diag(n)

0) @ynkmms, co3maronias W 3armoJHSIOMIAS
MaTpHUILy, SJIEMEHTBI KOTOPOU XPaHSTCS B j-OM
CTOJIOIE ¥ 1-OM CTPOKE paBEeH 3HAYEHUIO
dbynkimu

2) matrix(m,n,f)

JyaToMy BUAY C CAMHHUYHBIM 63.3HCHI>IM MHUHO-
poM

B) OyHKIIUS, CO3/Ia0MMas eIMHUYHYI0 MaTpuIly | 3) identity(n)
NopsiIKa N
r) OyHknus, npuBoAAIIas MAaTpUIly K ctyneH- | 4) rref(n)

11) BBenute mpaBUIbHBII OTBET:

135

Ecnu 3anate maTpunyy A: = (2 06

), TO 3HAYCHUEM DJIEMEHTA a1, OyJeT. ..

-1-2 12
12) Jlansr MaTpuiipt A := <—3 — 7) uB:= (3 7) toraa stack(A,B) Oyzaer paBeH
—4—9 49

1 2 -1-2 1 2
/3 7\ B)(—3—7 3 7)
N R
-3 =7
—4 -9
-1-4 -1-2
6)(—9—49) /—3—7\
—16 — 81 r)l —4 -9 |
1 2
3 7
4 9

13) [epen npumenenueM ¢yHkmn root(f(x),x) HeoOX0AUMO

| a) ynpocTHTb BBIpaXKEHHE

B) yKa3aTh KOO PHUIIMEHTHI YpaBHEHUS
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0) 3a71aTh HAYAJIbHOE 3HAYEHUE X

I') ykazaTb CBOOOJIHBIE KOX(PPHUIMEHTH ypaB-

HCHHUA

14) Pemas ypaBHEHUS WJIM CHCTEMbBI YPaBHEHUH ¢ MOMOIIIBIO O10Ka given-find , pemienne

Ooyner

a) TOYHOE

B) MPUOIMKEHHOE

0) MUHUMAJIBHOE

I') MAKCUMaJIbHOE

15) Pemmas ypasuenue x* — 18x2 + 6 = v/2x ¢ nomompro pyHKIMHU solve, To omepaTop

OyJIeT BBITISAJIETh CICAYIOMUM 00pa3oM

a) x* — 18x2% + 6 = v/2x solve, x>

B) solve(x* — 18x2 + 6 —/2x) -

0) x* — 18x2 + 6 = V2x solve—

r) solve(x4 —18x%+ 6 — \/ﬂ),x -

16) ng Toro 4ytoOBl HAMTHU YETBEPTYIO
BBIYHUCIISIONIEE TPOU3BOIHYIO OYJIET BBIMISIETD

MIPOU3BOJHYI0 (PYHKUIUHU COS(X), TO BbIpaXKEHHE
CJICAYIOUIMM 00pa3oM:

a) [%]4 cos(x) -

d a*
B) @cos(x) - @cos(x) -
4

0) g cos(x) =

r)% cos(x) =

17) Onepanus paznoxkeHus B pan Teiiopa gyHKIMH sin (X), IpUYEM TOUYKA, B OKPECTHO-
o s
CTH KOTOPOH CTPOMTCS Pa3jioKEHUE, PaBHA —, & CTEIICHb CTAPIIErO YIeHA B Pa3IoKEHHU 9, Oy-

JC€T UMETh BUJ

a) series[sin (Xx); %, 9]-

B) sin (x)series[%, 9] -

0) sin (x)series, Xx= %, 9—

r) series(sin (X)); %, 9—

18) Kakyio KHONIKY HE COIEPIKUT MaHENb

MaTCMAaTHYCCKOI'O aHaJaIn3a

a) lim_,,

B) lim_, -

6) 1im_>a+

r) lim_,

3amura Ja00paTOPHLIX padoT

Jlabopamopnas paboma 1. OcHOBBI paboTsl B cpene MathCAD

1) KaxoBrsl Ha3HaYeHHE U BO3MOXKHOCTH MathCAD?
2) Kak pa6orats ¢ mento B MathCAD?

3) Kak 3anatorcst nepemennsie B MathCAD?

4) Kaxkwue oneparopsl mpucBanBaHus Bbl 3HaeTe?

5) Kaxk BbIYMCISIOTCS TPOU3BOIHBIC

u uarerpaisl B MathCAD?

Jlabopamopnas paboma 2. Iloctpoenue rpadukos B cpene MathCad

1) Kak nmoctpouts rpaduk?

2) Kak mocTpouTs HECKOIBKO TpaIKOB B OAHOM CHUCTEME KOOPANHAT?
3) Kak moctpouth nexapToBblii rpaduk?

4) Kak ordopmarupoBaTh mocTpoeHHbIH Tpaduk?

5) Kak moctpouts rpaduk KpuBOH, 3aJaHHON TTapaMeTPHUECKHU?

6) Kak moctpouts rpaduix B mMoJIsIpHON cUCTEME KOOPIUHAT?

7) Kak nmoctpouts rpaduk nmosepxnoctu?

Jlabopamopnas paboma 3. Bexropa u marpuiibsl B cpene MathCad

1) Kak co3nate MaTpuily, BEKTOp - CTPOKY, BEKTOp - CTOJIOEIT?

2) Kaxkue onepatops! ecTb 1151 pabOThI ¢ MaTpUIiaMu?

3) [lepeuncnure KOMaHAbl TAHEIN HHCTPYMEHTOB MaTpHIbI.

4) Kaxk BcTaBuTh MaTpuuHbie GyHKIIUNA?

5) Kax BBINOJIHATH BBIUKCIEHUS, €CIIM MaTpPUIIA 3aJlaHa B CAMBOJILHOM BUE?

Jlabopamopnas paboma 4. Pemienue ypaBuenuit B cpeae MathCad

ypaBHenue B MathCAD?

1) Kax MOXHO pemnTh HeMMHEHHOE
2) Kaxk HaliTn HavaJibHOE TTPUOJIMKEHUE KOPHS ypaBHEHUs?
3) Jnst gero ucnonsiyetcs GyHKIms polyroots?
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4) Kax M0OXHO pemnTs cucTeMy JIMHEHHBIX YpaBHEHU?

5) Kak MOXHO pelnTh CUCTEMY HETMHEHHBIX YPaBHEHHUNA?
Jlabopamopnas paboma 5. Vccnenoanue pynkuuii B cpene MathCad

1) Haittu Touku nepecedyeHus ¢ OCAMMU.

2) BrIsicHUTD sIBIISIETCS M (DYHKIMS Y€THOW, HEYETHOM MM OOIIETO BU/IA.

3) Haiitu unTEepBasibl MOHOTOHHOCTH U TOUYKH 3KCTpeMyMa (QyHKIIHH.

4) Haiitu wHTEpBanbl BBHIMYKIOCTH M BOTHYTOCTH Tpaduka (YHKIMH W TOYKH
neperuoa.

5) Haiitu acumnitoTsl rpaduka QyHKIHH.
Jlabopamopnas paboma 6. CuMmBoJbHBIE BbIuKcIeHUs B cpeae MathCad

1) Pa3noxxuth Ha MHOXKUTENH, UCIOIB3Ys onepanuio CumBoiibl — PakrTop;

2) Hcnons3ys onepaunto CumBoibsl — PacmmpuTth, pa3nokuTe MO CTENEHSIM I0JTy-
YEHHOE BBIPAKEHHUE;

3) Hcnons3ys onepaunto CumBonsl — [logoOHbIe, CBEpHUTE MOIYYEHHOE BbIpaXe-

HUE 110 IEPEMEHHON Z.
Jlabopamopnas paboma 7. IlporpammupoBanue B cpeae MathCad
1) CocTtaBuTh IporpamMmy - (pyHKITUIO, BEIYACISIONTYIO (PYHKITHIO Y(X)
2) CocTaBuUTh NpOrpaMMy - (QYHKLUIO, BBIYUCIAIOMYO QyHKIUIO f(X,y), TaKUM 00-
pa3om, 4ToOBI 3HAYCHHUS X U Y HE BBIXOJIWIH 32 IPEAeIbl 00macTi onpeaeneaus GpyHknu f(x, y).
3) [Toctpouts rpaduxu Gynkumii y(x) u f(x,y)

3.2 3apaHus AJs1 MPOMEKYTOYHOM ATTeCTAIUN

PacueTrHo-rpadpmueckas padora

Hcxonnbie naHHbIE:

3AZTIAHME 1.

Pemmnth 2 HENMMHENHHBIX ypaBHEHHS ¢ TOUHOCTHIO 110 0,0001

3AZTAHME 2.

Pemmnth cucremy 2 HETMHEMHBIX ypaBHEHUs ¢ TOYHOCTHIO 10 0,0001

3AZTIAHME 3.

Pemuts nuddepennmanbapie ypaBHEHUS IEPBOTO M BTOPOTO MOPSAKA C TOYHOCTHIO J10
0,0001

3AJIAHME 4.

Pemmuth cucremy nByx auddepeHnnanbHbpIX YPaBHEHUN TIEPBOTO MOPSIKA C TOYHOCTHIO
10 0,0001

3AZTIAHME 5.

Pemmnth cuctemy JIMHEHHBIX YpaBHEHHUSI ¢ TOYHOCTHIO /10 0.0001 MaTpuyHBIM METOMIOM.
[IpoBepky BeImoTHUTH MeTO10M Kpamepa. McxonHbie JaHHBIC B3SITh U3 TAOJIHIIBL.

3AJJAHME 6.

Omnpenenure ¢pyukuuto f{t, a). [IpenBaputenbHO onpenenuB NepeMeHHble ®, X, a. [loka-
kuTe Tadnuily 3HaueHud Gynkiuu. [Toctpoiite rpaduku GyHkmuu f{¢, a) AJi1 ABYX pa3HBIX 3HA-
YEHUU apryMeHTa a .

3AJJAHME 7.

Jns pyHKIMU, paBHOH BbIpaxeHUIo f(x, y) HaAWIUTE MEPBYIO U BTOPYIO YaCTHBIE MPOU3-
BOJHBIC TI0 ¥ . BBIUHCINTE YacTHYIO TPOU3BOAHYIO 10 B Touke (1; 0,1). YacTHbIC TPOU3BOAHBIC
B Mathcad HaxomgTcs Tak ke, KaKk U OOBIYHEIC.

3AJJIAHME 8.

Pemmre anrebpandeckoe ypaBHEHUE

3AJJAHME 9.
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Hanmmure nporpamMmy Ui BEIYMCIICHUS 3HAUYEHUH (YHKIWU ) 17 BCEX 3HAYCHUH ap-
TYMEHTa X Ha 33JJaHHOM MHTEPBAJE [X,, Xx| C 3aJaHHBIM IIAaroM d, C UCIOIb30BaHHUEM OMEpPaTO-
poB BetTBiieHus if U oneparopa 1ukia for.

3ATIAHHME 10.

Jnist 3amanHO B BapuaHTe (YHKIIMU TPOBECTH MOJHOE MCCIIEOBAHUE U MTOCTPOUTH Tpa-
buk.

3AJAHME 11.

CozfaTh CTAaTUCTUYECKYIO COBOKYITHOCTh, UCIIONB3YS JAaTYUKH CIy4aiHbIX uncen. Komu-
YECTBO YHCEJ CTATUCTUYECKON COBOKYIHOCTH M MPHUHSITH CaMOCTOSTENbHO. OnpeneiauTb UEHTP
TPYNIUPOBAHUS CTATUCTUYECKON COBOKYIMHOCTH, BETUYHUHY paccessHus. [locTpouTh rucrorpam-
My C IPOU3BOJBHBIMU CETMEHTAaMHU pa3OMEHUsl U TUCTOIPaMMy C pa30MEHUSIMHU HA paBHBIE CET-
MEHTBHI.

3AJAHUME 12.

[Toctpouts rpaduk; pemIuTh CUCTEMY ypaBHEHUH, HAWTH IO/, OTPAHUYEHHYIO Tpa-
(uKaMu KpUBBIX

3ATIAHME 13.

Tpebyetcs onpenenuts QyHKIUIO, KOTOpasl BHITIOIHSACT MPEICTaBICHHBIE B BapHaHTaX
3a/1aHusl.
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JIuct perucrpauuu u3menenu k PILJ{

/o

OcHoOBaHNE BHECCHUA
N3MCHCHUA

KomanuectBo
CTpaHHMI]
U3MEHEHUS

Iloxmuce
pa3zpaboTunka
PIT]]
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