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1 O61Me moJ1oKeHus

Pabouast mporpamma mucuurnHbl «CpencTBa aBTOMAaTU3UPOBAHHBIX BBIUMCICHHI» CO-
CTaBJIEeHA B COOTBETCTBHH C TpeOOBaHMIMU (eAepabHOTO TOCYAapPCTBEHHOTO 00pa30BaTEIbHO-
ro CTaHJapTa, YTBEPXKAECHHOro INMpHKazoM MuHHCTepcTBa 00pa3oBaHUS M Hayku Poccuiickoii
®enepannu Ne 1016 ot 13.08.2020, u ocHOBHOI TpodeccoHAbHONH 00pa3oBaTeIbHON TPO-
rpamMMbl TMOATOTOBKH «YTIpaBi€HUE TOCYIAPCTBEHHBIMU IPOEKTaMU W MporpaMmmaMu» Mo
HanpasieHuto 38.03.04 ['ocynapcTBEHHOE M MYHULIMTIAIBLHOE YIIPaBJIEHHUE.

IIpakTryeckasi MOArOTOBKA OCYLIECTBIISIETCS HA OCHOBE:!

[Ipodeccuonanpupiii crangapt 08.041 «CIIELIUAJIMCT B COEPE VYIIPABJIEHUA
[MPOEKTAMMU I'OCYJJAPCTBEHHO-HACTHOI'O [TAPTHEPCTBA». O600uiennas Tpyao-
Bas pyHkiusa: A. MIHpopMaIMoOHHO-aHATTUTHYECKOE MPOBEIEHNE MOATOTOBKH MPOEKTa Tocyap-
CTBEHHO-YaCTHOI'O IIapTHEPCTBA.

3agaun [TproOpereHne NpakTUUYECKUX HAaBBIKOB pabOTHI B KOHKPETHBIX MAKeTax, CH-
AUCIHUILTHHEI creM KomnbioTepHOU MareMaTuku (CKM) mo pemeHuio TpUBHATBHBIX 3a/1a4
MaTeMaTHKH; OBJIAJCHUE 3HAHMSIMM Oa30BbIX BO3MOXKHOCTEH COBPEMEHHBIX
CKM s nanpHEWIIuX HMCCIeAOBaHUN (PU3NYECKUX MOJENel MPOIecCOB U
SIBIICHHI; OCBOGHUE MPUEMOB, METOJIOB M CIIOCOOOB BBISIBIICHUS, HAOIIOICHUS,
U3MEPEHUs M KOHTPOJISl TAPAMETPOB BBIYMCIUTEIbHBIX TPOLIECCOB.

OcHoBHbIE Omnpenenenne Gynkiuii. [Toctpoenune rpadukos.

pasienbl / TeMbI | Penrenne anreOpantyeckux ypaBHEHHIA, CHCTEM ypaBHEHHIA.
AACTUTITAHBL ATIIPOKCHMALVS, MHTEPIIOJIALUSA, PETPECCHUSL.

Pemenune nugdepeHnnanbHbIX YpaBHEHUH U UX CHCTEM.
Mathcad: smeMeHThI TPOrpaMMHUPOBAHHS.

2 IlepeyeHb MUIAHMPYEMBIX Pe3yJbTATOB 00y4eHUs MO AUCHMILIUHE (MOIYJII0),
COOTHECEHHBIX € IJIAHUPYEMBIMH pe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMbI

[lpouecc wm3ydennss pucumiummHbl «CpeacTBa aBTOMAaTH3MPOBAHHBIX BBIYMCICHHUN»
HampasieH Ha (GopMupoBaHue cienyromux komrnereHIud B coorBercTBru ¢ ®I'OC BO u oc-
HOBHOM 00pa3oBaTenbHOM mporpaMmoi (Tadsmma 1):

Tabmuua 1 — KomnereHuy 1 rmiiaHUpyeMble pe3ysIbTaThl 00yUEHHs 10 JTUCIUIUTHMHE

Ko mo ®1'0C Nuaukatopel JOCTUXEHUS [Tnanupyemsie pe3ynbTaTsl 00y-
YCHU 110 AUCHUIIIINHE

OBIIEITPO®ECCHUOHAJIBHBIE

OIIK-5 Cnocoben OIIK-5.1 3naet napopMaMOHHO- 3HaTh METO/IbI PEUICHUS 3a]1a4 U
HUCIIOJIB30BAaThH B KOMMYHI/IKaI_[I/IOHHBIe TCXHOJIOI'UH, CTaHI[apTHble aJIFOpI/ITMI:I HpO-
Mpo(eCCHOHAIBHONW | TOCYJApCTBEHHBIE M MYHHITUTIATb- TPaMMHBIX CPEICTB
NCATCIIBHOCTHU UH- HBIC I/IH(bOpMaLII/IOHHInle CUCTCEMBI




Kox o ®I'0OC

NHnukaTopbl TOCTHKEHUS

[Tnanupyemble pe3yiabTaThl 00y-
YEHUSI M0 AUCLUIUINHE

dopmanroHHO-
KOMMYHHUKAIIMOHHBIE
TEXHOJIOTUH, TOCY-
JApPCTBEHHBIE U MY-
HUIUTIAIBHBIC WH-
dbopMaImoHHBIC CH-
CTEMBI; IPUMEHSATh
TEXHOJIOTHH DJIEK-
TPOHHOT'O MpaBH-
TENIbCTBA U MPEJIO-
CTaBIICHHSI TOCYy1ap-
CTBEHHBIX (MYHUIIH-
HaJIbHBIX) YCIYT

OIIK-5.2 YMeeT UCITOJIL30BaTh UH-
(hopMaITMOHHO-KOMMYHUKAIIHOHHBIC
TEXHOJIOTHH, TOCYIapCTBEHHBIC U
MYHHIIHITAIbHBIC HH()OPMAIMOHHBIC
CUCTEMBI B IPO(ECCUOHATILHOM Jiesi-
TEJILHOCTH

YMmeer BRIOUpPATH CIIOCOOBI U
cpencTBa HHPOPMAIIMOHHBIX
TEXHOJIOTUH JUI pelIeHus aHa-
JUTUYECKUX 3a]1a4

OIIK-5.3 Bnaneer HaBBIKaMU pado-
TBI B Cpe/ie KOHKPETHOW CHCTEMBI
3JIEKTPOHHOT'O IOKyMEHTO000pOoTa

(CoND)

Brnagers MeTonaMu pruMEeHEHUS
CpeICTB MHPOPMAITUOHHBIX TEX-
HOJIOTUH JJIsl TOuCcKa, 00paboTKH,
aHaJIM3a U TPEJICTABICHMS HH-
dopmanuu

3 MecTo nucuMnIMHbI (MOIYJIs1) B CTPYKTYpPe 00pa3oBaTeIbHOM MPOrpaMmbl

JucuunnnHa «CpencTBa aBTOMAaTH3MPOBAHHBIX BBIYMCICHUN» W3ydaercs Ha 1 Kyp-
ce(ax) B 1 cemecTpe(ax).
JlucuurinHa BXOAMT B cocTaB Onoka | «JlucuumiauHbl (MOIYIH)» U OTHOCHUTCS K

0a30BOM 4YaCTH.

3HaHUs, YMEHUS M HaBBIKH, C(OOPMUPOBAHHBIC NIPHU U3YUYEHUU IUCHUIUIMHBI «CpeacTna
ABTOMATH3MPOBAHHBIX BBIYHCICHHI», OyIyT BOCTpEOOBAHBI NMPU HM3YYCHHH MOCIETYIOUIIX
nucnouIuinH «MeHemKkMeHT», «MareMaTuka».

JuctmmummHa «CpecTBa aBTOMaTH3UPOBAHHBIX BBIYMCICHHIT» YaCTHYHO PEaM3yeTcsl B
dbopMe MpakTUYEeCKOU MOATOTOBKHU. [IpakTHdeckas MOArOTOBKA OpraHU3yeTCs IMyTEM IpOBe/e-
HUS JISKIUOHHBIX U IPAKTUICCKUX 3aHITHH.

I[I/ICI_[I/IHJII/IHa «Cpe,Z[CTBa ABTOMATU3UPOBAHHBIX BBEIYHCIICHUN)» B PpaMKax BOCIHTATCIIb-
HOH paboThl HamparicHa Ha (HOPMUPOBAHUE Y OOYJAIOIIMXCSI YMEHHUS apryMEHTUPOBATh, CaMo-
CTOATCIIbHO MBICJIMTD, PA3BUBACT TBOPUCCTBO, HpO(bGCCI/IOHa.HBHBIe YMCHUA.

4 O0beM IMCHUILIHHBI (MOAYJISI) B 324eTHBIX eIMHHUIAX € YKAa3aHHEM KOJMYeCTBA
aKa/JleMH4YeCKHUX 4acOB, BbIIeJICHHBIX HA KOHTAKTHYIO padoTy 00y4alomuxcs ¢
npenojaasaresieM (110 BUAaM yUeOHBIX 3aHATHI) 1 HA CAMOCTOAATEJIbHYI0 padoTy
o0yJaromuxcs

OO6m1ast Tpy10eMKOCTh (00BhEM) TUCIUIUIMHBI COCcTaBIsIeT 3 3.€., 108 akan. yac.
Pacnpenenenue o0beMa AUCHUIUIMHBI (MOAYJISA) 110 BUIaM Y4eOHBIX 3aHATUN MPEACTaB-

JIEHO B Tadymue 2.

Tabmmma 2 — O0beM TUCIUTIITUHBI (MOTYJIs1) TIO BUAAM YUEOHBIX 3aHITHI

O0beM TUCHUTIIINHBI

Bcero akapemu-
YeCKHUX 4acoB

OO6mmas TpyA0€MKOCTh TUCITUTUTHHBI

108

KonTakTHas aynuTopHas padora o0y4aommxcs ¢ npenogasaresieM (1o

BH/IaM Y4eOHbIX 3aHATHI), BCEro

10
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O0beM TUCHUTIIINHBI

Bcero akagemu-
YeCKHX YaCOB

B ToMm uucine:

3aHATHA JEKUMOHHOI0 THIA (JIEKLIUU U UHbIE YUeOHbIE 3aHATHS, IPEay- 4
CMaTpHBAIOIKE MPEUMYIIECTBCHHYIO Tepeady yueOHoi nHpopMaLuu 1e-
JarOTUYECKUMH PAOOTHUKAMU )

B TOM 4Hciie B (hopMe NMPAKTUYECKONW MOATOTOBKHU: 2
3aHATHA CEMUHAPCKOIO THUNA (CEMHHAPHI, TPAKTUUECKHUE 3aHITHSI, ITPaK- 6
TUKYMBI, 1a00opaTopHbIe paboThl, KOJJIOKBUYMBI M MHbIE aHAJIOTUYHBIC 3a-

HSATHUS)

B TOM 4Huciie B (hOpMe NMPAKTUYECKON MOATOTOBKHU: 2
CamocrosiTesibHast padoTa 00y4alOIIMXCA M KOHTAaKTHas padoTa, BKIIO-
yaroIiasi FpynnoBble KOHCYIbTAIlMH, UHIUBUIYAIbHYIO paboTy 00y4aro-
muxcs ¢ mpernoaaBaTeIsIMu (B TOM YUCJIC HANBUAYAJIbHBIC KOHcyHBTaHI/II/I); 94
B3aMMOJICHCTBHUE B AIICKTPOHHON MH(OPMAITMOHHO-00pa30BaTEIHLHOM cpesie
By3a
[TpomexxyTouHast arTecTarust OOyJaronuxcsi — 3a4deT C OLEHKOM 4

5 Copep:xanue THCOUINIMHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aejam)
€ YKa3aHHeM OTBeJeHHOI0 HA HUX KOJHMYeCTBa aKa/leMHYeCKHX 4YacOB U BUI0B

y4eOHoil padoThl

Tabnuna 3 — CTpykTypa u cofepKaHue TUCITUTUINHBI (MOJTYIIS)

Bunpr yueOHOM paboThI, BKIIFOUAst CAMOCTOSI-
TEJNbHYIO paboTy 00yJaromuxcs 1 TpyA0eM-
KOCTb (B yacax)

KoHnrtakTHas pabota
HauMeHnoBanwue pa3aennoB, TeM U COJepKaHue MPenoaaBaTes ¢ 00yJarouMICs
Marepuaia Jlekmuun | Cemunap- | Jlabopa-
CKHe TOpPHBIE CPC
(mpakTu- | 3aHATHSI
YecKHe
3aHATHUSA)
Pazoen 1 Onpeoenenue ¢pynxyuit. Ilocmpoe- 2 i 2 14
Hue 2paghukos.
Tema 1.1 Cnocobvl 3a0anusi nepemenHbIX U 1 4
¢ynxyuii. [locmpoenue epaghurxos ynkyuil.
Tema 1.2 PeoaxmuposaHnue u uzmeHenue napa- 1 4
Mempoe epaghuros yHKyuu.
Ocnoswvl pabomol 6 cpede MathCAD 1 2
Ilocmpoenue epaguxos 6 cpeoe MathCad 1 4
Pazoen 2 Pewenue anzeopauueckux ypasme- 2 i 20
HUil, cucmem ypagHeHuil.
Tema 2.1 Pewenue ancebpauieckux ypasHeHutl 2 4
u cucmemvl ypagHeHuu. *
Tema 2.2 Uzyuenue scmpoennvix (hynkyui
HAXOHCOEHUsL KOPHEU, IKCIMPEMYMO8 U NOTUHO- 6
MO8 XApaKmepucmuyecKux ypasHeHui.
Bexmopa u mampuywl 6 cpede MathCad 6
Pewenue ypasnenuii 6 cpede MathCad 4




Bunpr yueOHOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJNbHYIO paboTy 00yJaromuxcs 1 TpyA0eM-
KOCTb (B yacax)
KonTtakTHas pabora
HaumeHoBaHue pa3enoB, TeM U COJep>KaHuE npenojaBatess ¢ 00yJaoumMIcs
marepuaia Jlexkmu | Cemunuap- | JlaGopa-
CKHue TOpHBIE CPC
(mpakTu- | 3aHATHA
YecKue
3aHSTHUS)
Pazoen 3 Annpokcumayus, unmepnonayus, 2 20
pezpeccus
Tema 3.1 Jluneunas u cnaiaun UHMePHOIAYUU,
aKcmpanonayuu (TuHelnas, Kyouueckas, napadoo- 12
JuYecKas), MuHelHas u napaboaudeckas pecpec-
cuu
Hccneoosanue gpynxyuil 6 cpeoe MathCad* 2* 8
Pazoen 4 Pewwenue ougppepenyuanvuvix ypas- i i 20
HEeHUIl U Ux cCucmenm.
Tema 4.1 Pewenue ougpepenyuanvrvix ypashe- 10
HUlL
Tema 4.2 Pewenue cucmem ouggepernyuans- 10
HbIX YPABHEHUL
Pazoen 5 Mathcad: Inemenmul npocpammupo- i 2 20
6aHus.
Tema 5.1 Onepayuu c sexmopamu u Mmampuya- 6
mu. Cumeonvuvie gvruucnenus 6 MathCAD.
Tema 5.2 IIpoepammuposarnue 6 MathCAD. 4
CumeonvHule gvruucienus 8 cpede MathCAD 1 6
IIpoepammuposanue 6 cpede MathCad 1 4
UToro 4 i 6 94
Mo JTMCHUIJINHE

* peanuzyetcs B (hopMe MpaKTUUECKON MOATOTOBKH

6 BHeayauTopHasi CaMOCTOSITeIbHASI pa00Ta 00yYAKOIIUXCS M0 TUCHUTINHE
(Moxysi0)

[Ipn nmnaHUPOBAHUM CAMOCTOSITEIIBHOW palOThl CTYACHTY PEKOMEHIYETCS PYKOBOJ-
CTBOBAThCS CJICAYIOIIMM pacpeeICHUEM YaCOB Ha CaMOCTOSITeNIbHYIO paboTy (Tabnuia 4):

Tabnuna 4 — PekomeHayemMoe pacipeielIeHue YaCOB Ha CAaMOCTOSITEIbHYIO paboTy

KoMnoHEeHTBI caMOCTOATEIbHOH padoThl KoaunvecTBo yacoB
N3ydeHne TeopeTHIECKUX pa3AeioB TUCITUTIITUHBI 50
[ToaroroBka K 3amure 1a00paTOPHBIX padoT 34
IToaroroska u opopmiieHne PT'P 10
94




7 OueHoOYHBbIE CPeICTBA IJIfl NPOBeAeHNS TEKYLIEero KOHTPOJIA
U MIPOMEKYTOYHOM aTTecTAlui 00y4YAI0IIUXCH 10 JUCHHUIIMHE (MOTYJII0)

@DOHJ OLIEHOYHBIX CPEICTB Ul IPOBEACHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH M MPO-
MEXYTOYHOM aTrTecTanuu npeacrasieH B [Ipunoxenun 1.

[TonHBIA KOMIUIEKT KOHTPOJIBHBIX 3aJaHMM WM MHBIX MaTepHaloB, HEOOXOIUMBIX IS
OLICHMBAHUA PE3yJbTATOB OOYUYECHMsS IO IUCHUIUIMHE (MOIYJIO), MPAaKTUKE XPAaHUTCS Ha Ka-
benpe-pazpaboTyrke B OyMa)KHOM M DJICKTPOHHOM BHJIE.

8 VYueOHo-MeTOaMYeckoe ¥ HHPOpMAIHOHHOEe o0ecmevyeHUe JTUCHUILINHBI
(MoayJis)

8.1 OcHoBHas JquTEpaTypa

1) Merous! Beruncienuit B nakete MathCAD : yue6HOe mocobue / U. A. benapes, 0. B.
Kparosa, H. H. ®enoposa, . A. ®enopuenko. — HoBocubupck : HoBocubupckuit rocymaap-
CTBEHHBIN apXUTEKTypHO-CTpouTenbHbli yHuBepcutet (Cudctpun), 9bC ACB, 2013. — 169 c.
— ISBN 978-5-7795-0659-5. — TekcT : aneKTpoHHBIN // DIEKTPOHHO-OMOIMOTEUHAs CUCTEMa
IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/68893.html (mata oOpameHus:
21.06.2021). — Pexum  jgocryma: Ui aBTOpPHM3Hp.  mosb3oBatencii. - DOL:
https://doi.org/10.23682/68893

2) Pemrenune umkenepusix 3a1ad B makere MathCAD : yuebnoe nocobue / 1O. E. Bocko-
OoiinukoB, A. ®@. 3anopoxusiit, JI. A. JIutBunos, FO. I'. Uepnsiit ; non penakuueii FO. E. Bocko-
OoitHnkoB. — HoBocubOupck : HoBocmOMpcKuii  TroCyJapCTBEHHBIM  apXUTEKTYpPHO-
crpoutenbHblii yHuBepcuteT (Cubcrpun), 9bC ACB, 2013. — 121 ¢. — ISBN 978-5-7795-
0641-0. — TekcT : 2MeKTpOHHBIN // DnekTpoHHO-O0nbroreunas cuctema [IPR BOOKS : [caiit].
— URL: https://www.iprbookshop.ru/68838.html (mara oOpamenus: 21.06.2021). — Pexum
JOCTYyTIA: JIJIsl aBTOpU3Up. mojb3oBareseit. - DOI: https://doi.org/10.23682/68838

3) Ucaes, 0. H. [Ipaktuka ucnons3oBanust cucrembl MathCad B pacuerax sjekrpuye-
CKHMX M MarHUTHBIX 1ieneil : yaeoHoe nocooue / 0. H. Hcaes, A. M. KynmoB. — Mocksa : CO-
JIOH-TIPECC, 2017. — 180 c. — ISBN 978-5-91359-123-4. — TekcT : 3IeKTpOHHBII // Diek-
TPOHHO-OMOIMOTEYHAS crucrema IPR BOOKS : [caiiT]. — URL.:
https://www.iprbookshop.ru/90411.html (nata obpamenus: 21.06.2021). — Pexxum pocrymna:
JUTS aBTOPHU3UP. TTOJIb30BaTeINeH

8.2 lomoJHUTeIbLHAS JIUTEpPaTypa

1) Ipsixonos, B. I1. Mathcad 8—12 mnst crynentos / B. I1. IpsikonoB. — Mocksa : CO-
JIOH-TIPECC, 2005. — 632 c. — ISBN 5-98003-212-6. — TekcT : 3JIeKTpOHHBIH // DIEeKTPOH-
HO-OMOIMOTeYHAs cucremMa IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/20845.html (mara o6pamenus: 21.06.2021). — Pexum nocryma:
JUTSL aBTOPU3UP. TIOJB30BaTENCH

2) Murpodanos, C. B. Ucnons3oBanue cucremsl MathCAD nipu pemieHnn 3a1ad 3JeK-
TPOTEXHHUKU U DJIEKTPOMEXAHUKU : METOAMYECKHE yKa3aHusl K BeimoiHeHUio PI'3 mo mucrm-
muHe «[Ipuknagaeie 3amaun nporpammupoBanus»y / C. B. Mutpodanos, A. C. IlageeB. —
OpenOypr : OpenOyprckuii rocynapctBeHHbiii yauBepcurer, ObC ACB, 2005. — 39 c. —
Tekcr : anexTpoHHBIN // DnekTpoHHO-O0ubmnoTeunas cuctema [IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/51516.html (nata obpamenus: 21.06.2021). — Pexxum pocrymna:
JUTsL aBTOPU3UP. TIOJIb30BaTeNel

3) AnexuH, B. A. DinekTpoTexHHKa U AJIEKTpOHUKA: JlabopaTopHbIl MPAaKTHKYM C HC-
MOJIb30BaHNEM MUHHATIOPHOM DJIEKTPOTEXHUYECKOU J1abopatopuu MDJI, KOMIIBIOTEPHOTO MO-
nenupoBanust, Mathcad u LabVIEW : yueOnoe nocobue / B. A. Anexun. — Caparos : By3os-
ckoe obpazoBanue, 2017. — 225 ¢. — ISBN 978-5-4487-0014-9. — TekcT : 351€KTpOHHBIN //
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DNEeKTPOHHO-ONOIMOTeYHAs cucremMa IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/64898.html (mara o6pamenus: 21.06.2021). — Pexum nocryma:
JUIsl aBTOpHU3Mp. moib3oBateneid. - DOI: https://doi.org/10.23682/64898

8.3 CoBpemenHbie mnpodeccHoHaIbHbIE 0a3bl JAAHHBIX M HHPOPMALHOHHBbIE
CIpaBOYHbIE CHCTEMbI, HCI0JIb3yeMble IIPU OCYIIeCTBJIEHUH 00Pa30BaTeILHOTO
npouecca no JHCHUIIHHEe

1) znanium.com: 31eKTPOHHO-OMOIMOTEYHAs cucTema : caiT. — Mocksa, 2021 — OO0
«3nannym» — URL: http://www.znanium.com (mara o6pamenus: 01.06.2021). — Pexxum nocty-
na: Jyis 3aperucTpHp. MOJIb30BaTeNeH.

2) urait.ru/: oopasosarenpHas wiarpopma FOpaiit: caiit. — Mocksa, 2021 — . — URL:
https://urait.ru/ (mata oopamenus: 01.06.2021). — Pesxum gocTymna: i 3aperuCcTpHp. MOIb30Ba-
TeJen.

3) iprbookshop.ru: snekTpoHHO-OMOIMOTEUHAst cucTema : caiit. — Caparos, 2021 —
000 «Kowmmanus "Aii [Tu Ap Meaua"» — URL: http:\\www.iprbookshop.ru (mata oGpamienus:
01.06.2021).

8.4 IlepeyeHb pecypcos UH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH
«/HTEepHET», HEOOXOAMMBIX 1JISI 0CBOCHUS U CIUILINHBI (MOIYJIs1)

1) http://communities.ptc.com/community/mathcad - caiit kommanuu PTC, npousBoaute-
151 Mathcad

2) http://www.pts-russia.com/ - caiit aBTopr30BaHHOTO MapTHepa kommnanuu PTC
(Parametric Technology Corporation) B Poccuu

3) http://mcs.ptc.com/mcs/ — undpopmanus o Mathcad Calculation Server. Ilpumepsi, go-
KyMEHTAIIHsI.

4) http://www.mathcad.com/library/ - bubmuoreka pecypcos no cucreme Mathcad. Kuau-
T'H, dJIeKTpoHHbIe KHUTH Mathcad, ¢aiinsr Mathcad, ranepeu rpaduku u aHuManui,
TOJIOBOJIOMKH.

8.5 JluleH3MOHHOEe M CBOOOIHO pacHpocTpaHsieMoe NMPOrpaMMHoOe obecredyeHue,
HCTOJIb3yeMoe MPH OCYIIECTBJIEHHH 00Pa30BaTeILHOIO Mpoiecca
M0 JUCIUNIHHE

Tabmuua 5 — [lepeyeHp UCTIOIB3yeMOr0 IPOTPAMMHOTO 00eceueHUs

Haunmenosanue [10 PexBU3UTHI / YCIIOBHS MCTIOJIb30BAHUS
Microsoft Imagine Premium JlunensuonHbIi qorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CBobOoaHas JIMICH3Us, YCIOBHS UCIIOJIb30BAHUSA 110 CCBIIKE:

https://www.openoffice.org/license.html
MaTeMaTHYECKUN PEeIaKTOp CepBucHslil KOHTpakT # 2A1820328, 1M1I€H3MOHHBIN KIIOY,
MathCad qnoroBop Ne 106-AD120 ot 27.11.2012

9 Opranu3auMoHHO-TIeJaroru4ecKue ycaoBus

Opranu3zanus o0pa3oBaTeIbLHOrO Mpoliecca perJaMeHTHPYeTCs yueOHbIM TUIAHOM U pac-
nUcCaHUeM Y4eOHBIX 3aHATHH. SI3bIK 00ydeHwus (mperopaBaHus) — pyccKuid. J[is Bcex BUIOB
AyAUTOPHBIX 3aHATHI aKaJIeMUYECKHI Yac yCTaHABIMBAETCS MPOJOKUTEILHOCTBIO 45 MUHYT.

IIpu ¢GopmupoBaHUU CBOEH HMHIAMBHIYaIbHOH 0Opa30BaTENbHOM TpPAaeKTOpPUHU 00ydaro-
HIMICST UMEET MPaBO Ha Mepe3adeT COOTBETCTBYIOIMIMX JUCHMILIUH U MPo(eccrnoHaIbHBIX MOTY-
JIeil, OCBOEHHBIX B MPOIIECcCe MPEANISCTBYIOMIET0 00yUeHHs, KOTOPBI 0CBOOOXKAAeT 00yJaroIe-
rocst OT HEOOXOAUMOCTH UX TTOBTOPHOT'O OCBOEHHUSI.

8


https://www.openoffice.org/license.html

9.1 O6pa3oBaTe/ibHbIE TEXHOJIOTHHI

VY4eOHbIi Mmpoliecc MpH MPENoAaBaHuy Kypca OCHOBBIBACTCS HA MCIIOJIB30BAHUU TPAIIH-
INWUOHHBIX, NHHOBAalIlMOHHBIX U I/IH(bOpMaI_[I/IOHHBIX OGpﬁSOB&TGJ’IBHBIX TEXHOJIOTHH. TpaI[I/ILII/IOH-
HbIe 00pa3oBaTeIbHbIE TEXHOJIOTHH TPEACTABICHBI JEKIUSIMH U CEMUHAPCKUMU (TIPAKTHYECKH-
MI/I) 3aHATUAMMU. I/IHHOBaLII/IOHHBIe OGp%OBaTeHBHBIe TCXHOJIOTUHU HUCIOJIB3YIOTCA B BUJIC IIHUPO-
KOTO TIPUMEHEHUSI aKTUBHBIX ¥ HHTEPAKTUBHBIX ()OPM TpoBeeHus 3aHsaTHid. THpopManmoHHbIe
o0pa3oBaTeNbHBIE TEXHOJOTHMHM PEATU3yIOTCS IMYTEeM AaKTHBHM3AIMH CAaMOCTOSTENBHOW pPaOOTHI
CTYJICHTOB B MH(OPMAIIMOHHOK 00pa3oBaTeIbHOM Cpeie.

9.2 3aHATUA JEeKIUOHHOI0 THIIA

JIeKIIMOHHBIN KypC MPEAroiaracT CHCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPO-
COB Y4eOHOTO IJIaHa.

Ha miepBoii Jiekiuu JIEKTOp 00513aH MPEAyIPEIUTh CTYICHTOB, IPUMEHUTEIIEHO K KAKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, y4eOHBIM MOCOOHIM) OyAeT MPOYUTaH KypC.

JlekIMOHHBIA KypC JOHKEH JaBaTh HAMOOJBIINK 00BheM MHGPOPMAIMK U 00eCTeYrBaTh
Oonee TiyOOKOe MOHUMaHUE YYeOHBIX BOIPOCOB MPHU 3HAYUTEIHLHO MEHBIIEH 3aTpaTe BPEMEHH,
4eM 3T0 TpeOyeTcst OOJBITUHCTBY CTY/ICHTOB Ha CAMOCTOSITEIIbHOE H3ydeHUE MaTepraa.

9.3 3aHsATHS CEMMHAPCKOIO THIIA

CemuHapCKue 3aHATHS MPEICTABISIOT COOOU JeTaTH3aIHIO JIEKITMOHHOTO TEOPETUYECKO-
To MaTcpualia, IpOBOAATCA B LECJIAX 3aKPCIIJICHUA KypCa U OXBATBIBAIOT BCC OCHOBHELIC pa3JACJIbl.

OcHoBHO# (hOpMOIi TPOBEACHHUSI CEMUHAPOB SBJISETCA 00CYXKIeHUE Hanbosee mpooem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTACIBHBIM T€MaM, a Takke paz0op MpUMEpPOB M CUTYaIUil B
ayJUTOPHBIX YCIOBHSIX. B 00s3aHHOCTH TperoaBaTessi BXOIAT: OKa3aHHE METOAWYECKOH IOo-
MOIIA U KOHCYJIBTUPOBAHUC CTYACHTOB 110 COOTBCTCTBYIOIIIUM TEMaM KypcCa.

AXTHUBHOCTh Ha CEMHHAPCKHX 3aHSATHIX OLIEHHUBACTCS 110 CIEAYIOIIUM KPUTEPHSIM:

* OTBCTHI HA BOIIPOCHI, MIPCAJIAracMbIC IMPCIIOAaBaTCIICM,

* y4aCTHe B IUCKYCCHSX;

* BBIIIOJIHCHUC MPOCKTHBIX U UHBIX BaHaHHﬁ;

* ACCHCTHUPOBAHHE MPEIOIaBATEII0 B IIPOBEICHUH 3aHSATHIA.

OtBeT 0JKeH OBITh apTyMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCTIOXKHBIM, COIEPKATh
CCBUIKHM Ha MCTOYHUKH.

I[OK.HaI[BI " OMNIIOHHUPOBAHUC AOKJIAAOB HNPOBCPAIOT CTCIICHL BJIAACHHUSA TCOPCTHYCCKUM
MaTepHaioM, a TaKXKe KOPPEKTHOCTh M CTPOTOCTh PACCYKICHUH.

OHGHI/IBaHI/Ie 3aI[aHI/II>'I, BBITIOJITHCHHBIX Ha CCMHWHAPCKOM 3aHATUH, BXOJUT B HAKOIUICH-
HYIO OIICHKY.

9.4 CamocTosiTe/ibHAsA padoTa 00yYAOIIUXCS M0 JUCHUILINHE (MOYJIIO)

CamocTtosTrenbHas paboTa CTYJEHTOB — 3TO MPOLECC AKTUBHOTO, II€JIEHANIPABIEHHOTO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HAaHUI, YMEHUN 0€3 HEMOCPEICTBEHHOTO YJYacTus Mpenoja-
BaTeJsl, XapaKTEepU3YIOIIUNCS MPEeAMETHON HalpaBlIEHHOCTHIO, Y((EKTUBHBIM KOHTPOJEM U
OIICHKOM Pe3yabTaTOB JESATEIBHOCTH 00YJarOIIeroCs.

Ilenn camocToATeTbHON PaOOTHI:

* CUCTCMATHU3alUA U 3aKPCIUICHUC IMMOJTYYCHHBIX TCOPCTHICCKUX 3HAHUU U MPAKTUYCCKUX
YMEHHH CTYJAECHTOB;

- yryOJIeHHue U paclIupeHre TEOPETUUECKUX 3HAHMUIA,

- (popmHupoBaHUE YMEHUN HCIIOJIB30BaTh HOPMATHBHYIO U CIIPABOYHYIO JOKYMEHTAIHUIO,
CIIELIUAIBHYIO JIUTEPATYPY,

- pa3BUTHE MMO3HABATEIBHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH U
OpPTaHU30BAaHHOCTH;

- (hpopmHpoBaHUE CaMOCTOATEIBHOCTH MBIIIEHHUS, TBOPUECKON MHHUIIMATHUBLI, CIIOCOOHO-
CTeH K CaMOPa3BUTHUIO, CAMOCOBEPIIICHCTBOBAHHUIO I CAMOpPEaTN3alliu;
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* pa3BUTHE UCCIIEAOBATEIbCKUX YMEHUHN U aKaIEeMUYECKUX HABBIKOB.

CamocTtosTenbHas paboTa MOXKET OCYIIECTBIATHCS UHAWBUIYaIbHO WM TPyNIaMH CTY-
JICHTOB B 3aBUCUMOCTH OT IIeJTH, 00bEMa, YPOBHS CII0KHOCTH, KOHKPETHOM TEMAaTHUKH.

TexHonorust opraHu3aIi CaMOCTOSTEIbHON pabOThl CTYJEHTOB BKIIIOYAET MCIOJIb30Ba-
HUE HH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTposib pe3ynbTaToB BHEAYIUTOPHOW CAMOCTOSITEIHHOM PabOTHI CTYJEHTOB MOJKET
IPOXOJUTH B MUCbMEHHOM, YCTHOW WJIM CMELIaHHOH (opme.

CTyneHThl JOKHBI MOIXOJUTh K CaMOCTOSITENbHOW paboTe Kak K HauBaKHEHIIeMy
CPEACTBY 3aKpEIJICHUS U PAa3BUTUS TEOPETUYECKUX 3HAHMM, BBIPAOOTKE €JMHCTBA B3IJIAJ0B Ha
OTJIeNIbHBIE BOIIPOCHI Kypca, MIPUOOPETEHUsI ONPEIEICHHBIX HABBIKOB M UCIOJIb30BaHuUs mpodec-
CHUOHAJIbHOU JIUTEPATYpPHI.

9.5 MeToan4yeckue yKasaHus 1Js1 00y4arOUUXCs M0 0CBOEHUIO TUCIUILIHHBI

[Ipu m3yueHUH TUCHMIUIMHBI OOYYalOIIMMCS IIeIECOO0Pa3HO BBIMOIHATH CIEIYIOLIHE
PEKOMEHIALINHU:

1. U3yuenne yueOHOM TUCIUIUIMHBI JOHKHO BECTUCH CUCTEMATHUECKU.

2. [Tocne u3yueHus: Kakoro-inbo paszzena Mo y4eOHUKY WM KOHCHEKTHBIM MaTepuajgam
PEKOMEHAYETCS 110 NMaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEEIICHUS, IOHATUS pa3jie-
na.

3. Ocoboe BHUMAaHUE CIIEAYET YACIUTDH BHIIOJIHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHSATH-
M U UHAUBHUIYaJIbHBIM KOMILUIEKCHBIM 33IaHUSIM Ha CAaMOCTOSITENIbHYIO paloTy.

4. Bcs TemaTuKa BOIIPOCOB, M3YYaE€MBIX CaMOCTOSITENIBHO, 334Aa€TCs HA JIEKIUAX MPENo-
naBaTenieM. VMM e aroTcs UCTOYHHMKU (B MEPBYIO OYepe/lb BHOBb M3JaHHbBIE B MEPHUOIUUYECKON
HaY4HOI uTeparype) Uit 6ojee AeTalbHOTO TOHUMAaHUs BOIIPOCOB, O3BYYECHHBIX Ha JICKIHH.

[Ipu camocTosATensHON TPOPabOTKE Kypca 00ydaromuecs T0JKHBL:

* IPOCMATPHUBATh OCHOBHBIE ONPEICTICHUS U (PaKThI;

- IOBTOPUThH 3aKOHCIIEKTHPOBAHHBIM Ha JIEKIMOHHOM 3aHSITHH MaTepHall U JOIOJHUTH
€ro ¢ y4eTOM PEKOMEHOBAaHHOM 110 JaHHOM TEME JINTEpaTyphl;

* U3Y4YUTh PEKOMEHJOBAHHYIO JUTEPATypy, COCTABIATH T€3UCHI, aHHOTAI[UN 1 KOHCIIEKTHI
HanOoJiee BaKHBIX MOMEHTOB;

* CaMOCTOSITEIbHO BBIMOIHATH 33JaHUsI, aHAJIOTMYHBIE MTPeIjlaraéMbIM Ha 3aHITHSIX;

* UCTIOJIb30BAaTh JIJIsl CAMOIIPOBEPKH MaTepualbl (POHIa OLIEHOYHBIX CPEICTB.

MeToanuyeckne yKasaHus Ipu padoTre HAl KOHCIEKTOM JIEKI[UU

B xone JNeKIMOHHBIX 3aHATHH HEO0OXOAMMO BECTH KOHCIIEKTHPOBAaHUE Y4eOHOTO MaTe-
puana. O6pamarh BHUMaHUE Ha KaTeropuu, GOpMyIHpPOBKH, PACKPHIBAIOIINE COAEPIKAHUE TEX
WIM UHBIX SIBJIEHUH U IPOLIECCOB, HAYYHBIE BBIBOJIbI U IMPAKTUUYECKUE PEKOMEHAINH, ITOJI0KH-
TEJbHBIN OMBIT B OPATOPCKOM HCKyccTBe. JKelaTenbHO OCTaBUTh B paOOYMX KOHCHEKTax IMOJs,
Ha KOTOPBIX J€JIaTh TOMETKH U3 PEKOMEHI0BAHHON JINTEPATYpPHl, TOMOIHSIIOLUINE MaTepral Mpo-
CIIYIIAHHOM JIEKIIUH, a TaK)Ke MOJYEPKUBAIOLINE 0COOYI0 BaXKHOCTh TE€X WJIM MHBIX T€OpeTHde-
CKHX TOJIOKEHUH. 3aaBaTh MPENOJaBaTeNl0 YTOYHSIIOUINE BOIIPOCH C LENbI0 YICHEHUS TEOpe-
TUYECKHUX IMOJIOKEHUN, Pa3pelIeH s CIIOPHBIX CUTYallui U T.JI.

MeTtoauyeckue yka3aHusl 110 CaMOCTOSITeIbHOI padoTe HAx M3y4YaeMbIM MaTepHa-
JIOM M NIPH MOAT0TOBKeE K NPAKTUYECKUM 3aHATHAM

HauunaTh Hajgo ¢ U3yyeHHs! peKOMEHJ0BaHHOU JuTeparypsl. Heo6X01uMo MOMHHUTE, YTO
Ha JIEKIUU OOBIYHO paccMaTpUBAETCs HE BeChb MaTepual, a TOJbKO ero 4acTh. OcranbHasl ero
YacTh BOCIIOJIHAETCS B MPOLIECCE CAMOCTOATENBbHOM paboThl. B cBs3M ¢ 3TUM paboTra ¢ peKoMeH-
JIOBAaHHOM JuTeparypoil obs3arenbHa. Ocoboe BHUMAaHHE TIPU ATOM HEOOXOAMMO OOpaTUTh Ha
COJIepKaHNE OCHOBHBIX IIOJIOKEHUH U BBIBOJIOB, OOBSICHEHHE SIBICHUH M (DAKTOB, YSCHEHHE
MPAKTUYECKOTO MPHJIOKEHUS pacCMaTpUBAEMbIX TEOPETUUYECKHX BOIPOCOB. B mpouecce »Toi
paboTbl HEOOXOAUMO CTPEMHUTBHCS MOHATH M 3alIOMHUTH OCHOBHBIE MOJIOKEHUS paccMaTpuBae-
MOTr0 MaTepuaina, MpUMepbl, MOSICHSIIOIINE €ro, a TaKke pa3o0paThCsl B WILTIOCTPATUBHOM MaTe-
puane u T.n.
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MeTtoauyeckue yKa3aHus 110 BBINOJTHEHHIO pacyeTHO-Tpaduyeckoi padoThl

Teoperuueckas yacTh pacueTHO-TpaduyecKoil pabOThI BHIMOIHAETCS MO YCTAaHOBIECHHBIM
TEMaM C UCIOJb30BaHUEM MPAKTUUYECKUX MaTepuanoB. K kaxoil Teme pacueTHO-TrpaduuecKoit
paboThl peKOMEHAYETCSl IPUMEPHBIN NepeueHb Y3JI0BBIX BOMPOCOB, CIIUCOK HEOOXOIUMOMN JTUTe-
parypsbl. M3naras BOIpockl TEMBI, CIEIyeT CTPOro MpHAEpKUBaThcs IutaHa. Pabora He qoimkHA
MIPEACTABISITh MEepecKa3 OTACNbHBIX TIJIaB yUeOHHMKA Wi ydeOHoro mocobus. Heooxomumo u3-
JIOXUTH CO6CTB€HHBI€ C006pa)KGHI/I}I o CyHmieCTBY H3JIaracMbIX BOIIPOCOB, BHCCTU CBOU MPCUH-
noxeHusi. OOIIMe TOM0KEHUS TOJKHBI OBITh MOAKPETICHBI U MOSCHEHBI KOHKPETHBIMH MTPUMe-
pamu. M3naraemblii MaTepuas Mpu HEOOXOIUMOCTH CIIEAYET MPOMIUIIOCTPUPOBATH TAOIUIIAMH,
CXeMaMH, AMarpaMMamMH  T.JI.

10 Onucanue MaTepUATbHO-TEXHHYECKOT0 00ecrneyeHnsl, He00X0IMMOro /1JIsl
OCYILIEeCTBJICHUS] 00Pa30BaTEJIbHOI0 MPOLEecca MO0 JUCHUILUIHHE (MOTYJII0)

10.1 YuyeOHo-1a6opaTopHoe 060pya0BaHue

Ta6muma 6 — [lepedenp 00opyaoBaHus T1ab0paTOpUn

HanmenoBanue ayautopun
Aynutopus Hcnons3zyemoe o6opyaoBaHue
(;mrabopaTtopun)
JlaGopatopus OBM wu BbI-
202/3 YUCIIUTENbHBIX MPOMBIILIEH- | [lepcoHanbHbIE KOMIIBIOTEPHI
HBIX CEeTel

10.2 Texnu4veckue v YJIEKTPOHHbIE CPeACTBA 00yYeHUsI

JlekinOHHBbIE 3AHATHA

Aynuropuu JIsl TEKIIMOHHBIX 3aHATUN YKOMILJICKTOBAaHBI MEOEIBI0 ¥ TEXHUYECKUMH CPEJI-
CTBaMH OOYYCHHMS, CIY>KAIIUMHU JIJIs TPEJICTaBlIeHus yueOHoW mHpopManuu OONbIION ayauTo-
pun (HaOOpPbI JIEMOHCTPAIMOHHOTO 000pyIOBaHUA (IPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK),
y4eOHO-HaTJISAIHbIE TTOCOOUS, TEMATUISCKHE UILTFOCTPALIHH ).

JlabopaTopHble 3aHATHS

Jliist mabopaTOPHBIX 3aHATHH HCIONb3yeTcs ayautopust Ne202/3, ocHamieHHas 000pya0Ba-
HHUEM, YKa3aHHbBIM B Ta01. 6.

CamocrosiTesibHast padora.

[Tomermenust Ui caMOCTOSATENBHONH Pa0OTHI OCHAIICHBI KOMIBIOTEPHON TEXHHUKOUM C BO3-
MO>KHOCTBIO MOJKIIOYEHHS K ceTH «HTepHET» U TOCTYNOM K AJIEKTPOHHON HMH(OPMaHOHHO-
oOpa3zoBatenbHOi cpene KHAT'Y:

- ypransHEIN 321 HTh KHAT'Y;

- KOMIIbIOTEepHBIE Ki1acchl (aya. 214 xopmyc Ne 3).

11 Unknie cBeneHud

MeToanuyecKkue PEKOMEHAAIUHA 1O oﬁyqeﬂmo JIMI ¢ OTPAHUYCHHBIMH BO3MOKHO-
CTSAMHU 310POBbA 1 UHBAJIUAOB

OcBoeHNE MUCIUILTUHBI 00YYArOIIUMUCS C OTPAaHHYCHHBIMH BO3MOXKHOCTSIMHU 37IOPOBBS
MOKET OBITh OPraHW30BAaHO KaK COBMECTHO C JAPYTUMHU OOYUYAIONIUMUCS, TaK M B OTACIBHBIX
rpymmax. [IpenmonararoTcs crienuantbHbIe YCIOBHS IS TIOTYYeHUsT 00pa30BaHUs 00yJYarOIIUMHU-
Csl C OTPAaHUYCHHBIMHU BO3MOKHOCTSIMH 3/I0POBBSL.

[Tpodeccopcko-ieqarornyeckuii CocTaB 3HAKOMHUTCSI € TICHXOJIOT0-(U3UOTOTHUSCKUMH
OCOOCHHOCTSIMU OOYYaroIINXCcs WHBAIHIOB M JIMIl C OTPAHUYCHHBIMU BO3MOXHOCTSIMHU 37I0PO-
BbsI, UHIUBUIYAIbHBIMUA TIPOTPaMMaMH peadIMTAIlM WHBAIUIOB (TTpu Hanmuuuu). [1pu HeoO-
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XOJJUMOCTH OCYIIECTBISICTCS JOTOJIHUTENbHAS MOAAEPKKA MPENoJaBaHusl THIOTOPaMH, ICHUXO-
JloramMH, COIIMaIbHBIMU paOOTHUKAMU, TPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBHM ¢ MeTOIMYECKMMHU peKoMeHaauusMu MunoOpHayku P® (yTB. 8 anpens
2014 r. N AK-44/058BH) B Kypce MpEIoiaraeTcs HMCIOIb30BaTh COIMAIBHO-aKTHBHBIE U Pe-
(iiekcuBHBIE METOIbI 0OYUEHUS, TEXHOJIOTHH COIIMOKYJIBTYPHON peadHIUTalUY C LEeNbI0 OKa3a-
HUS TIOMOIIM B YCTAaHOBJICHUU TMOJHOLEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUHN C JPYTMMHU CTYACH-
TaMH, CO3JJaHUH KOM(OPTHOTO MCUXOJIOTUYECKOT0 KIIMMara B cryaeHdeckoi rpymme. [Tonbop u
pa3zpaboTka yueOHBIX MaTepuajioB NMPOU3BOAATCA C YUETOM MPEJOCTaBICHUSI MaTepuaia B pas-
JUYHBIX (opMax: ayAualbHOHM, BU3yalbHOW, C HCIOJIb30BAHUEM CHEIHATBbHBIX TEXHUYECKUX
CPEICTB M MHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiuiMebl unamMu ¢ OB3 ocymecTBisieTcs ¢ MCNONb30BaHUEM CPEICTB
o0ydeHus OOILero U CrenuaIbHOro Ha3HAuYeHUs (MEPCOHAIBHOTO U KOJUIEKTUBHOTO HCIOIb30-
BaHMs). MarepuanbHO-TEXHHYECKOe 00ecrieueHne MpeycMaTpUBaeT MPUCIIOCOOJICHUE ayAnuTO-
puii k Hy>kaam jun ¢ OB3.

dopma MpoBEACHUS ATTECTAIMH IS CTYACHTOB-UHBAIH/IOB YCTAHABIMBACTCS C YIETOM
WHIUBUIYAIBHBIX TICUXOo(pu3ndeckux ocooennocter. st crynentoB ¢ OB3 npeagycmarpuBaet-
cs1 tocTymnHas popma MpeloCTaBICHUs 3aJaHUi OLEHOYHBIX CPECTB, @ UMEHHO:

- B TEYaTHOW WM OJJIEKTPOHHOW Qopme (s JHUIl C HAPYLIEHUSMU OMOPHO-
JIBUTATEIBHOTO amnmnapara);

- B IYaTHOU (popMe MJIM IIEKTPOHHOU (PopMe ¢ YBETUUCHHBIM MPU(TOM U KOHTPACTHO-
CTBIO (JIS1 JIUII C HAPYIICHUSIMU CITyXa, PeUYH, 3PCHUS);

- METOJIOM YTEHUS aCCUCTEHTOM 33/IaHUsI BCIYX (1S JIUL C HAPYLIECHUSIMU 3PEHHUS).

CryneHTaM C WHBAJIWJIHOCTBHIO YBEITUYHMBACTCS BpPEMsl Ha TMOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. [IJi TakMX CTYIEHTOB MpeaycMaTpuBaeTcs HocTymHas ¢opMa MperocTaB-
JICHWS] OTBETOB HA 3aJIaHUs, 2 UMEHHO:

- MICBbMEHHO Ha OyMare Wi HaOOpOM OTBETOB Ha KOMIBIOTEPE (IIJIs1 JIUIl C HAPYIICHHSI-
MU CllyXa, peun);

- BBIOOPOM OTBETa M3 BO3MOKHBIX BapUAaHTOB C UCIOJIb30BAHUEM YCIIYT acCUCTEHTa (st
JIUI] ¢ HAPYIICHUSIMHU OMTOPHO-BUTATEILHOTO allapara);

* YCTHO (17151 JIML C HAPYIIEHUSIMU 3pEHHS], OOPHO-JBUTATEIHLHOTO allapara).

[Tpu HEOOXOAUMOCTH /7151 00YUAIOIIUXCS C MHBAJIMAHOCTBIO TPOLIEypa OLIEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOAUTHCSA B HECKOJIBKO ITAIOB.
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[Tpunoxenue 1

®OH/I OLIEHOYHbIX CPE/ICTB?
10 IMCHUILIUHE

CpeacrBa aBTOMaTU3HPOBAHHBIX BbIYUCIEHUI

Hanpagsnenue noaroToBku 38.03.04 I'ocyoapcmeennoe u MyHUyunaivbHoe ynpaeienue
Hamnpasnennocts (mpoduis) Ynpaesnenue cocyoapcmeennvimu npoekmamu u
00pa30oBaTeNIbHON NPOTPAMMBI | npocpammamu
KBanmudukarms BeITyCKHUKA bakanasp
I'ox Hayama MOATOTOBKHA 2021
(no yuebHomy niamy)
®dopma 00yueHus OuHas
TexHomorust 00yueHus MPAOUYUOHHAS
Kypc Cemectp TpynoemMKoCTb, 3.€.
1 1 3

Bua npomexyTo4Hoi arrecTanuu

OGecneunBarolee NoApasIeIcHue

3auem c oyenxou

Kagpeopa « ALY - dnexmponpusoo u

asmomamusayusi NPOMblULIEHHBIX YCMMAHOBOK»

B JaHHOM MPUIIOKEHHUH TPE/ICTABIICHBI THIIOBBIE OIIEHOYHbIE CPEACTBA. [TOIHBINA KOMILICKT
OLICHOYHBIX CPEZCTB, BKIIOYAIONINN BCE BAPHAHTHI 33/1aHUH (TECTOB, KOHTPOJIBHBIX PadOT U Jp.),
IpeUiaraeMbIx 00y4aroeMycs, XpaHUTCs Ha Kadenpe B OyMa)kHOM U 3JIEKTPOHHOM BH/JIE.
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1 IlepeuyeHb MUIAHHPYEMBIX Pe3yabTATOB 00y4eHUs 10 AMCHMILIMHE (MOLYJIIO0),
COOTHECEHHBIX € IJIAHNPYEMBIMH pe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMbI

Tabmuna 1 — KoMnereHm 1 niaHupyeMble pe3yabTaTbl 00y4eHUs MO0 AUCIUILTHHE

Kox no ®I'OC

WNHnukaTopbl TOCTHXKEHUS

[Inanupyemblie pe3yiib-
TaThl 00y4YEeHHUs 1O JHC-
[UTITHHE

OIIK-5 Cnoco0eH UCIIob30BaTh B

poQeCCHOHAIBHON JeSTENHHO-
CTH UH(POPMALIMOHHO-

KOMMYHUKAIIMOHHBIC TCXHOJIOT'UH,

roCy/IapCTBEHHBIC U MYHUIIU-
naJbHbIe UHPOPMAIIMOHHBIE CH-
CTEMBI; IPUMEHSTh TEXHOJIOTHHI
AJIEKTPOHHOTO TIPAaBUTEILCTBA U
MPEIOCTAaBICHUS TOCYIaPCTBEH-
HBIX (MYHHUITUTIATBHBIX ) YCIYT

OIIK-5.1 3naet undopmaron-
HO-KOMMYHHUKAIIHOHHBIE TEXHO-
JIOTHH, TOCYAapCTBEHHBIE U MY-
HUNWTATbHBIE HHPOPMAIMOH-
HBIE CHCTEMBI

3HaTh METO/IbI PELICHHUS
3ajja4y ¥ CTaHJapTHBIE
AJITOPUTMBI IPOrPAMM-
HBIX CPEJICTB

OIIK-5.2 YMeer ncnonb30Barhb
MH(POPMAIIMOHHO-
KOMMYHHUKAI[HOHHBIE TEXHOJIO-
I'MH, TOCY/1apCTBEHHBIC U MYHH-
[UIMaTbHBIE HH)OPMAITMOHHBIE
CHCTEMBI B TIPO(eCcCHOHATBHON
IEATeNbHOCTH

YMeer BoIOUpATh CIIOCO-
ObI 1 cpencTBa HHGOP-
MAaIMOHHBIX TEXHOJIOTUI
JUISL PELICHUs] aHATTUTH-
YEeCKHX 3a/1a4

OIIK-5.3 Bnaneer HaBbIKaMu
paboTHI B cpe/ie KOHKPETHOM
CUCTEMBI 3JIEKTPOHHOTO JIOKY-
MeHnToobopora (COJI)

Bnaners MmeTomamu
MPUMEHEHHUS CPEJICTB
UH(POPMALIMOHHBIX TeX-
HOJIOTHMI JIJTSI TIOKCKa,
00paboTKu, aHamM3a U
npeacTaBiIeHuUs HHHOP-
MaIuu

Tab6muma 2 — [TacmopT ¢oHIa OIEHOYHBIX CPEICTB

KonTpoaupyembie ®opmupyemas | HammeHnoBanue
pasaebl (TeMbl) KOMIIeTeH U OLICHOYHOI0 IToxa3aTenu oneHKH
AUCHUILIUHBI cpeicCTBa
Pazpensr 1 -5 Tect IIpaBUIBHOCTE BBIIIOJIHEHUS
OIIK-5

3a/laHus

Paznenwi 1, 2,3, 5 OIK-5 3amura mabopa- | ApryMEHTHPOBAaHHOCTH OTBE-

TOPHBIX paboT TOB

1-5 OIIK-5 PTP [TonHOTa ¥ TPaBUILHOCTH

BBITTOJIHEHUS 3a/1aHUS

2 MeTtoanueckne MaTepHAaJibl, ONMpe/IeAoe NPoLeaypPhl OlleHUBAHNUS 3HAHUI,
YMeHH i, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH, XapaKTepu3yIolue npouecc
(¢GopMupoBaHus KOMIIETEHUMH

Meronuueckue mMaTepuanbl, ONPEAEISIONINe NPOUEAYypbl OLICHUBAHUS 3HAHUM, YMEHHIA,
HAaBBIKOB U (I/IJII/I) OIbITa ACATCILHOCTH, MPCACTABIICHLEI B BUIC TEXHOJIOTHYECKONI KapThbl JUCIIU-

MIUHEI (Tabswmma 3).
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Tabmuia 3 — TexHosornueckas Kapra

HaumeHoBaHue
OLICHOYHOTO Cpell- Cpoxu HIkana oue- Kpurepun
cTBA BbINOJTHEHU S HUBaHUSA OlleHUBAHMS
1 cemectp
Ilpomesrcymounas ammecmavusn ¢ ghopme 3auem c oyeHKoul
Tect B TeueHue ce- | 25 6amios 25 Gamtos — 91-100 % mpa-
MeECTpa BUJIBHBIX OTBETOB — BBICOKUM
YpPOBEHb 3HAHMIA;
20 GamoB — 71-90 % mpa-
BUJIbHBIX OTBETOB — JOCTa-
TOYHO BBICOKUH  YPOBEHb
3HAHUH;
15 6amnoB — 61-70 % mpa-
BUJIbHBIX OTBETOB — CpPEIHUI
YPOBEHb 3HAHUN;
10 6amno — 51-60 % mpa-
BUJIbHBIX OTBETOB — HU3KHUI
YpPOBEHb 3HAHMI;
0 Gamnos — 0-50 % mnpaBuiIb-
HBIX OTBETOB — OYEHb HU3KHUI
YPOBEHb 3HAHUM.
JlaGopaTtopHasi pa- | B TeueHue ce- | 5 OanioB 5 GauioB — CTYIEHT IOKa3ajl
bora 1 MECTpa OTJINYHBIC HABBIKU IPUMEHEHUS
JlaboparopHast pa- | B TedeHHe ce- | 5 6amioB MOJTyUeHHbBIX 3HAHMI U YMCHUH
Gora 2 MecTpa IpH pelieHnd MpodeccroHab-
JlaGopaTopHast pa- | B TeueHue ce- | 5 0amioB HEX 34184 B DAMKAX YCBO-
6orta 3 MecTpa
JlaGopaTtopHasi pa- | B TeueHue ce- | 5 Oanios CHHOIO y4EOHOIO MaTepHaa.
60Ta 4 MecTpa 4 Oayula — CTYJCHT TOKa3al XO-
JlaGoparopHast pa- | B TE€UEHHE ce- | b OalIoB POMIME  HABBIKM  IIPUMCHCHIL
oota 5 MecTpa IOJTY4YCHHBIX 3HAaHWU W YMCHHU
JlaboparopHast pa- | B TedeHHe ce- | 5 6amioB IpU pelieHnd TPOodeCCHOHATB-
6ota 6 MecTpa HBIX 33]a4 B paMKaX YCBOEHHO-
JlaGopaTopHast pa- | B TeueHue ce- | 5 0amioB ro y4eOHOT0 MaTepuaa.
6ora 7 MecTpa 3 Gaiia — CTyZIeHT TIoKas3asl yJI0-
BJICTBOPUTEITLHOE BIIAJICHHE
HaBbIKaMU TPUMEHEHUsI MOITy-
YEHHBIX 3HAHUM U YMEHWH IIpH
pemieHn  ipoeCCHOHATBHBIX
3a1a4 B paMKax YCBOECHHOTO
yueOHOro Marepuara.
2 Oamma — CTYIEHT TPOIEMOH-
CTPUPOBAIT HEJIOCTATOUHBIN YpO-
BCHb BIQJICHUS YMEHUSIMH U
HABBIKAMH TIPU PELICHUH TIpO-
(beccHOHATBHBIX 33/1a4 B paMKax
YCBOGHHOTO y4eOHOTO Marepua-
Ja.
PI'P B TedyeHue ce- | 30 GamioB 30 GaulOB — CTYAEHT IOKa3ajl
MeCTpa OTJINYHBIC HABBIKU IPUMEHEHUS
MOJTYYEHHBIX 3HAHUWA U YMEHUH

15




HaunmenoBanue
OLIEHOYHOI0 Cpe/-
CTBa

Cpoxu
BbINOJTHEHU S

Ixamaa one-
HUBAHUSA

Kpurepun
OlleHUBAHUS

NPy PEIeHHH TPOQECCHOHATD-
HBIX 3aJa4 B paMKax YCBO-
€HHOTO y4eOHOTr0 MaTepuara.

20 OaioB — CTYAEHT MOKazall
XOpOIIIME HABBIKU MPUMEHEHUS
IIOJTYYCHHBIX 3HAHUM U YMEHUU
NPy PEIeHHH TPOQECCHOHATh-
HBIX 337249 B paMKaX YCBOCHHO-
ro yueOHOro Marepuara.

15 GamioB — CTymeHT mMOKa3ai
YJIOBJIETBOPUTENIHLHOE BIIAJICHHE
HAaBbIKAMU TIPUMEHEHUSI TIOITY-
YEHHBIX 3HAHUN W YMEHUH TpU
peteHn  PogeCCHOHATBHBIX
3a7ad B paMKax YCBOEHHOI'O
y4eOHOro Marepuaa.

0 GayuToB — CTYIEHT MPOJIEMOH-
CTPUPOBAI HEJOCTATOUHBIN YpO-
BCHb BIQJICHUS YMEHUSIMH U
HABBIKAMHU TIPU PEIICHUM TIPO-
(heccroHaNBHBIX 3371a4 B paMKax
YCBOGHHOTO y4eOHOro Marepua-
Ja.

HNTOI'O:

100 6amtoB

Kputepuu oneHkn pe3yibTaToB 00y4eHUsI 10 AU CUMUILIMHE:

0 — 64 % OT MakCUMaJdbHO BO3MOXHOH CYMMBI OajUIOB — «HEYIOBJIETBOPUTEIHHO»
(HeOCTaTOYHBIM YPOBEHD ISl IPOMEKYTOUYHON aTTeCTAllUU IO AUCLUILINHE);

65 — 74 % OT MakCUMaJbHO BO3MOXXHOW CYMMBI OallJIOB — «YyIOBJIETBOPUTEIHLHO
(moporoBbIii (MUHUMAJIBHBIN) YPOBEHbD ),
75 — 84 % oT MaKCUMaJIbHO BO3MOXHON CYMMBI 0aJJIOB — «XOPOILOY» (CPeIHUI YPOBECHbD);
85 — 100 % ot MakcHMaTbHO BO3MOXKHON CYyMMBI 0AJUIOB — «OTJIMYHOY (BBICOKUIN (MaKCH-

MaJIbHBII) YPOBEHB)

3 TunoBble KOHTPOJILHBIE 32/1aHUSI WJIH HHbIE MATEPHAJIbl, HEOOX0AMMbIe JJIs1
OLICHKH 3HAHUI, yMEeHM i, HABBIKOB M (MJIM) ONBITA JeSITeJILHOCTH, XaPAKTePHU-
3yroiue npouecc (GopMrUpoOBaHUS KOMIIETEHI[UIl B X0/1e 0CBOeHHsI 00pa30Ba-
TeJIbHOM NPOrpaMMBI

3.1 3apanus A1 TeKyIero KOHTPOJIs YCIeBaeMOCTH

1) Bequre npaBuiIbHBIN OTBET:
BocbMepryuHOe uncio 3aKaHIUBACTCS CTPOYHOM JIATUHCKOM OYKBOH ...

2) IlepemeHHas X sIBIIsIETCS paH)KUPOBAHHOM B Cllydae

Tect

a)X:=5

B)xi=1,1.2..5

6) x:= 1011b

r) x:= 4 + 3i

3) YcraHOBUTE COOTBETCTBHE:
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a) OyneBo paBHO 1) -
0) mpucBanBaHUE 2) =
B) YHCJIEHHOE PaBHO 3):=
I') CHMBOJIBHOE PaBHO 4) =
4) OYHKIMS, BBITOJHSIONIAS OTIEPAITUIO PA3JI0KUTH HA MHOKUTEIH
a) factor B) expand
6) simplify r) substitute

5) Benute npaBUIbHBINA OTBET:
x(x + 1)%? — 2x(x + 3)expand,...—» x> — 5x
6) Oyuxius ged(a,b) naxomur

a) HOK(a,b) 2) HOZI(a,b)

0) ocTaTok ot jeneHus a Ha b r) C

7) B okHe mys mocTpoeHus AeKapToBa rpaduka ImycToe Mojie B CEPEIUHE BEPTUKATHHOU
OCH, TIPETHA3HAUYECHO

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

0) st GyHKIHH T') U1l HA3BaHUS OCH

8) BBenuTe npaBHIIbHBINA OTBET
[Tpu noctpoenuu nosnsipaoro rpadguka MathCAD moka3eiBaeT Kpyr ¢ N MOJSMH BBOJA,

" 9) Kax crpouts nosepxsocts g(X,y):=x? + y?
-
a) ¥
EeR)
0) . -

10) YcTaHoBUTE COOTBETCTBHE:

a) OyHKIWMs, co3aaromnas auaroHanbHyto mar- | 1) diag(n)
pHILy, 3JEMEHTHI IJIaBHOW THAroHaId KOTOPOH
XPaHATCA B BEKTOPE N

0) ®ysknus, cosjparoiias W 3anonHsmoomas | 2) matrix(m,n,f)
MAaTpHILy, JIEMEHTbI KOTOPOH XPAHATCA B j-OM
cTonbie W 1-0ff CTpOKE paBeH 3HAYCHHIO
byuknuu f

B) OyHKIMS, co3maronias enHuIHyro Marpuiy | 3) identity(n)
nopsiika n
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r) OyHKIUS, NPUBOASILIAS MATPULLY K CTYIEH-
4aTOMYy BUJY C €IUHUYHBIM Oa3UCHBIM MHHO-
pom

4) rref(n)

11) BBeauTte npaBuiIbHBINA OTBET:

Ecnu 3apgate Mmatpuny A: = (; g Z), TO 3HaYEHHEM DJIEMEHTA a1, OyIeT. ..

—-1-2

12) Jlaasl MaTpuirsl A := <—3 — 7) uB
—4—9

12

= (3 7) torna Stack(A,B) Oyner paBeHn
49

1 2 “1-2 12
/3 \ B)<—3—7 3 7)
2) _41 2| —4-9 49
-3 7/
—4 -9
—1-4 —1-2
( —9— 49) /—3—7\
16 — 81 | 49|
1 2
3 7/
4 9

13) Iepen npumenenuem dynximu root(f(x),X) Heodxoaumo

a) YIIPOCTHUTH BBIPAKEHUE

B) yKa3aTth KO3 OUIIMEHTH ypaBHCHUS

0) 3a1aTh HAYaJIbHOE 3HAYCHUE X

I') yKaszaTb CBOOOJHBIE KOA(PHUIMEHTH ypaB-

HCHHUA

14) Pemast ypaBHEHHUsI WM CHCTEMBI ypaBHEHUI ¢ IOMOIIbI0 Osioka given-find , pemenue

oyner

a) TOYHOE

B) IPUOJIMIKEHHOE

0) MUHUMAJTBHOE

I') MAKCUMAJIbHOE

15) Pemas ypasuenue x* — 18x2 + 6 =
OyIeT BBINJISETH CIELYIOIMM 00pa3oM

V2x ¢ nomouipto ¢yHkuu Solve, To oneparop

a) x* — 18x2 + 6 = +/2x solve, x—

B) solve(x* — 18x% + 6 — V2x) —

0) x* — 18x2 + 6 = v2x solve—

r) solve(x4 —18x%+ 6 — \/Zx),x -

16) lnsg Toro 4To0BI HAWNTH YETBEPTYIO
BBIUHCJISIONIEE MPOU3BOJIHYIO OYAET BHITISAICTD

NPOM3BOAHYI0 (PYHKIMH COS(X), TO BBIPAKCHUE
cne/:[y}omHM 00pazoM:

a) [;—x]"cos(x) -

cos(x) - ;—cos(x)

B) —

0) g cos(x) =

)

cos(x)

17) Onepanus pasnoxxenus B psajg Teitnopa (byHKuHH sin (X), mpuyeM TOYKa, B OKPECTHO-
) s
CTH KOTOPOH CTPOMTCS Pa3jioKEHHE, PaBHA —, & CTENCHb CTAPIIErO YICHA B Pa3JI0KEHUH 9, Oy-

JC€T UMCTh BU

a) series[sin (x); % 9]-

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

6) sin (x)series, x= % 9-

r) series(sin (x)); %, 9-

18) Kakyro KHOTIKY HE COJICPKUT NaHEh

MaTCMAaTHYCCKOI'O aHaJin3a

a) lim_,,

B) lim_,,-

6) lim_,a+

r) lim_, o,

3ammTa 1a60paTOPHBIX padoT

Jlabopamopnas paboma 1. OcHoBBI paboThl B cpene MathCAD

1)
2)

KakoBsl Ha3zHauenue u Bo3Moxkuoctd MathCAD?
Kak pa6orats ¢ meHto B MathCAD?

18




3) Kak 3anatorcst nepemennsie B MathCAD?

4) Kaxkwue onepatopsl npucBariBaHus Bbl 3HaeTE?

5) Kak Bprancnsrores npousBoHble 1 uHTerpainsl B MathCAD?
Jlabopamopnas paboma 2. Iloctpoenue rpadukos B cpeae MathCad

1) Kak noctpouts rpaduk?

2) Kak mocTpouTs HECKOJBKO IpaKOB B OJHOM CHCTEME KOOpAUHAT?

3) Kak nmoctpouts nexkapToBblii rpaduk?

4) Kaxk ordopmarupoBaTh mocTpoeHHBIH Tpadux?

5) Kak noctpouts rpaduk KpuBOi, 3a1aHHON TapaMETPHUUECKHU?

6) Kax moctpouts rpaduik B MosipHON cucTEMe KOOpIUHAT?

7) Kak noctpouts rpaduk mosepxaHoctu?
Jlabopamopnas paboma 3. Bextopa u marpuiibl B cpene MathCad

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

2) Kaxkue onepatopsr ecTb 117151 pabOThI ¢ MaTpuIiaMu?

3) [lepeuncnure KOMaHABI TAHEIU HHCTPYMEHTOB MaTpHIIBL.

4) Kaxk BcTaBuTh MaTpuuHbie GyHKIIUNA?

5) Kax BbINONHATH BBIUKCIEHUS, €CIIM MaTpHUlla 3aJjaHa B CAMBOJIbHOM BUE?
Jlabopamopnas paboma 4. Pemienne ypaBHenuii B cpeae MathCad

1) Kak MoxxHO pemuTh HenuHelHoe ypaBHeHue B MathCAD?

2) Kaxk nHaiiTn HagaibHOE MPUOIMIKEHUE KOPHS YpaBHEHUs?

3) Jnst gero ucnonb3yercs GyHkus polyroots?

4) Kak MOXHO pemuTh CUCTEMY JIMHEWHBIX YPABHEHHI?

5) Kax MOXHO pemunTh cucTeMy HEIMHEWHBIX YPAaBHEHUN?
Jlabopamopnas paboma 5. UccnenoBanue ¢pyukauii B cpene MathCad

1) Haiitu Touku nepeceyeHus ¢ OCSIMHU.

2) BrIssCHUTD siBsieTCS T PYHKITHS YETHOM, HEUETHOM WIIM OOIIEero BUA.

3) HaiiTu uHTEpBabl MOHOTOHHOCTH U TOYKH SKCTpeMyMa () YHKITUH.

4) Haiitu wHTEpBanbl BBIMYKJIOCTH W BOTHYTOCTH rpaduka (QYHKIIMM U TOUYKH
neperuoa.

5) Haiitn acumMntoTsl rpaduka GyHKITUN.
Jlabopamopnas paboma 6. CuMBOIbHBIC BRIUUCICHUS B cpene MathCad

1) Pa3noxuTh Ha MHOKHUTENH, UCIIONIB3Ys onepanuio CuMBOJIbI — DakTop;

2) Ucnonbiys oneparuio CuMBoIbl — Pacmuputh, pa3iokuTe MO CTENEHSIM IOTy-
YEHHOE BbIpaXKECHHUE;

3) Ucnons3ysa onepaunto CumBoinel — Ilogo0HbBIE, CBEpHUTE MOTYYSCHHOE BBIpaxKe-

HUE 10 NMEPEMEHHOH Z.
Jlabopamopnas paboma 7. llporpammupoBanue B cpene MathCad
1) CocrtaBuTh pOrpamMmy - GyHKITUIO, BEIYUCIISIONIYIO (DYHKITHIO Y(X)
2) CocTtaBuTh MporpaMmy - QyHKLHUIO, BRIYUCIIONYIO QyHKIUIO f(X,y), TakKuM 00-
pazoM, 94TOOBI 3HAYEHUS X M Y HE BBIXOIWIIM 32 IIpeiebl 00actu onpeaenenus GyHkiuu f(X, y).
3) [octpouTts rpaduku pynkumii y(x) u f(x,y)

3.2 3agaHus 11 POMEKYTOYHOH aTTecTalluu

Pacuerno-rpaduyeckas padora
HcxoaHble JaHHDBIE:
3AJJAHHUE 1.
Pemuts 2 HenuHENHHBIX ypaBHEHUS ¢ TOYHOCTHIO 10 0,0001
3AJJAHHUE 2.
Pemnts cucreMy 2 HENMHENHHBIX ypaBHEHUS ¢ TOUHOCTHIO A0 0,0001
3AJJAHHUE 3.
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Penmmte nuddepeHnmanbable ypaBHEHHS TIEPBOTO U BTOPOTO MOPSAIKA C TOYHOCTHIO JI0
0,0001

3AJIAHMUE 4.

Pemnte cucremy nByx nudepeHunanbHbIX ypaBHEHUH MEPBOr0O MOPAIKA ¢ TOYHOCTHIO
10 0,0001

3AJIAHHUE 5.

Pemmnth cucreMy IuMHENHHBIX ypaBHEHHUS ¢ TOYHOCTBIO 10 0.0001 MaTpu4HBIM METOAOM.
[TpoBepky BImOIHUTE MeTOAOM Kpamepa. McxoqHble aHHBIE B3Th U3 TaOIULIBL.

3ATIAHUE 6.

Onpenenure ¢pyukuuto f(t, a). [IpeaBaputensHo onpenenuB NepeMeHHbIE ®, X, a. [Toka-
xwute Tabnuiy 3HaueHuid Gpynkuuu. [locrpoiire rpadukn ¢pynkuuu f(t, a) s 1ByX pa3HbIX 3Ha-
YEHUI apryMeHTa a .

3ATIAHUE 7.

Jlns Gyskiuu, paBHOR Beipaxkenuto f(x, y) HaliguTe mepBy0 U BTOPYIO YaCTHBIC MTPOMU3-
BOJIHBIE 110 U . Beiuncinrte yacTHyro npou3BoAHyto 1o B Touke (1; 0,1). YacTHble npon3BoaHbIE
B Mathcad maxonsres Tak e, Kak ¥ OObIYHBIE.

3AJIAHUE 8.

Pemnre anrebpanueckoe ypaBHEHHE

3AJTIAHUME 9.

Hanummre nporpammy AJisi BBIYMCIICHUS 3HAUYE€HUH (YHKIUU ) IS BCeX 3HA4YEHUH ap-
TYMEHTa X Ha 3aJJaHHOM MHTEpBaJIE [X,, X,] C 3aaHHBIM maroM dy ¢ UCIIOIb30BaHUEM OIIEPATO-
poB BetBiienus if u omeparopa nukia for.

3ATAHME 10.

Jlns 3anaHHON B BapuaHTe (QYHKIMU IPOBECTH MOJHOE UCCIEOBAaHUE U NTOCTPOUTH I'pa-
buk.

3AJIAHHME 11.

Co3ziaTh CTaTUCTHUYECKYIO0 COBOKYIHOCTD, UCIIOJIB3YS JaTYUKH CIIy4alHbIX uncen. Komnn-
YECTBO YHUCEN CTATUCTUUECKOW COBOKYITHOCTH M MPHUHATH CaMOCTOATENbHO. ONpeaeauTh LEHTp
IPYNIUPOBAHUSA CTATUCTUYECKOW COBOKYITHOCTH, BEIUYMHY paccesiHus. IlocTpouTs rucrorpam-
My C NPOU3BOJIBHBIMHM CETMEHTAMU Pa3OMEHMs U TUCTOrpaMMy C Pa30MEHHUSMH Ha paBHBIE CEr-
MEHTBI.

3AJIAHHME 12.

[TocTtpouTs rpaduk; pemnTh CUCTEMY YpaBHEHUH, HAUTH IUIONIA/b, OTPAaHUYCHHYIO I'pa-
(dbuKamMu KPUBBIX

3ATIAHME 13.

Tpebyercsa onpenenuTs (yHKLHUIO, KOTOpas BHIIOIHIET IPEACTaBICHHbIE B BapHaHTaX
3a/laHusl.
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JIucr perucrpanun usmenenui k PI1J]

n/n

OcHoOBaHME BHECEHUS
N3MCHCHUA

KonnuectBo
CTpaHUI]
A3MEHEHUS

Iloamuce
pazpaboTunka

PII/T
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