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1 O61Me moJ1oKeHus

Pabouast mporpamma mucuurnHbl «CpencTBa aBTOMAaTU3UPOBAHHBIX BBIUMCICHHI» CO-
CTaBJIeHA B COOTBETCTBHH C TpeOOBaHMIMU (eAepabHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHO-
ro CTaHJapTa, YTBEPXKAECHHOro INMpHKazoM MuHHCTepcTBa 00pa3oBaHUS M Hayku Poccuiickoii
Oenepanu Ne 970 ot 12.08.2020, u ocHoBHOM mpodeccruoHaaIbHON 00pa30BaTENHHOM MPO-
rpaMMbl TOATOTOBKH «lIpoekTupoBaHue, OpraHu3amnus ¥ aJIMUHUCTPUPOBAHHE OW3HECa» IO
HanpasieHuto 38.03.02 MeHeKMeHT.

OcHoBaHue Ui ONpeneneHus: IpoPecCuOHATbHBIX KOMIETEHIIMH U TMPaKTUYEeCKOH Moj-

T'OTOBKH:

- IIpotokon «Kpyrmnoro croma» Nel ot 18.03.2022 — ¢ Beaymmmu paboTOIATENAMH U
IPEJCTaBUTENIIMU 3KCIIEPTHOTO COOOIECTBA.

3amayn [IpuoOpeTeHre MPaKTUIECKUX HABBHIKOB PabOTHI B KOHKPETHBIX MAKEeTax, CH-

AUCITHUIIINHBL cteM KommbioTepHOil MaTemMaTuku (CKM) mo pemeHuto TpUBHABHBIX 337a4
MaTEeMAaTHKH; OBIAJCHHE 3HAHUSIMH 0a30BBIX BO3MOXKHOCTEW COBPEMEHHBIX
CKM nnst manmpHEWIIUX HMCCIENOBaHMN (DU3UYECKUX MOJENICH MPOIIECCOB
SIBJICHUI; OCBOCHHE MIPHUEMOB, METOJIOB U CIIOCOOOB BBISIBIICHUS, HAOTIOICHMSI,
M3MEPEHUS M KOHTPOJISI NapaMETPOB BBIYMCIUTEIbHBIX MPOIECCOB.

OcHoBHBIE Omnpenenenne Gpynkuuii. [Tocrpoenune rpadukos.

paszenst / TeMbl | Pemenne anreOpanvecKux ypaBHEHHM, CHCTEM YpaBHEHUM.

JTUCHUTITUHBI

AnnpokcuManus, HHTEPIIOJISAIHS, PETPECCHsl.
Pemenue mudpepeHnmanbHpIX ypaBHEHUNH U UX CHUCTEM.
Mathcad: seMeHTBI IPOrpaMMHUPOBAHUS.

2 IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00yUeHMsI 1O JUCIHUNINHE (MOYJIIO0),
COOTHECEHHBIX € MVIAHUPYEMbIMH pPe3yJIbTATaMU 00Pa30BaTeJIbHON MPOrPaMMbl

[Iponiecc wu3yuenuss npucummuiuHbl «CpeicTBa aBTOMATU3UPOBAHHBIX BBIYUCICHUN»
HarpasjieH Ha (GOpMHUpPOBaHME Clenylomux kommeTeHiui B coorBeTcTBUU ¢ ®I'OC BO u oc-
HOBHO#1 00pa3oBaTebHOM MporpamMmoi (Tadmura 1):

Tabmuna 1 — KoMmnereHm u niaHupyeMble pe3yabTaTbl 00y4eHUs MO AUCIUILTHHE

Kox mo ©I'0OC

WNHIuKaTOpBI TOCTUKEHUS [Tnanupyemblie pe3yabTaThbl 00y-
YEHUS 110 NTUCLIUIUIMHE

OBIIEITPO®ECCHUOHAJIBHBIE

OIIK-2 Cnocoben

OIIK-2.1 3Haet coBpeMEHHbIE METO- | 3HATh METOJbI PEIICHUS 3a/1a4 U

OCYIIECTBIISATh COOp, | 1l cOopa, 00padOTKM U aHATU3a CTaHJaPTHBIC AJITOPUTMBI IPO-
00paboTKy U aHANTU3 = JaHHBIX HEOOXOAMMBIX /ISl pEIICHHs | TPAMMHBIX CPEJICTB

JAHHBIX, HEOOXOAM-  YIPaBICHYECKUX 3aJ]1a4 C UCTIOIb30-
MBIX JJIsI PeIICHUS

ITOCTAaBJICHHBIX

YIIPABJICHUYECKUX

BaHMEM COBPEMEHHOI'0 UHCTPYMEH-
Tapusi U HHTEJUIEKTYyalbHBIX HHPOP-
MallMOHHO-aHAIIUTUYECKUX CUCTEM




Kox o ®I'0OC

NHnukaTopbl TOCTHKEHUS

[Tnanupyemble pe3yiabTaThl 00y-
YEHUSI M0 AUCLUIUINHE

3aja4, C UCIOIb30-
BaHHEM COBPEMCH-
HOT'O UHCTPYMEHTa-
PHSI M HHTEIUICKTY-
IBbHBIX HH(OpMa-
IIHOHHO-
AQHAJTUTHYECKUX CH-
cTeM

OIIK-2.2 Ymeet mpoBoauTh cO0Op 1
CHCTEMaTH3AIIHIO TAaHHBIX B COOT-
BETCTBUU C LIEJSIMU U 33/1a4aMu, pe-
maemMoi mpogeccruoHaIbHOM MPOo-
OJ1eMbl; IPOBOJAUTH AHATTUTHYECKOE
WCCIICIOBAaHHUE U MIPOBOAUTH TIpodec-
CHOHAJIbHYIO 00pa0O0TKY JaHHBIX JUIS
TIOJTy9YCHUsI TpeOYeMOro pe3ysibraTa

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

OIIK-2.3 Bnageet HaBbIKaMu, Cpeji-
CTBaMH U METOZaMu cO0opa, CUCTEM-
HOT'O aHaJn3a ¥ MPOoQeCCHOHATBHON
00pabOTKH JaHHBIX, HEOOXOUMBIX
JUTSL pelIeHus mpodeccnoHalIbHbBIX
3a1a4

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

3 MecTo nucuMIMHbI (MOIYJIsI) B CTPYKTYpPe 00pa3oBaTeIbHOM MPOrpaMmbl

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

0a30BOM YaCTH.

3HaHUs, yMEHUS U HaBBIKH, COOPMHUPOBAHHBIC TP MU3YyYCHUN TUCHMIUIMHEI «CpencTra
ABTOMATHU3MPOBAHHBIX BBIYUCICHHUI», OyIyT BOCTpeOOBaHBI NMPU H3YYCHHH MOCIEAYIOLINX
mucuutuiiH «L{udpoBoe npeanpuHIMaTEIECTBOY.

JuctumuimHa «CpencTBa aBTOMaTU3MPOBAHHBIX BBIYMCICHHI» YaCTHYHO PEaM3yercsl B
dopme mpakTHueckoil moAroToBKH. [IpakTHueckas MOArOTOBKA OPraHU3YeTCsl IMyTeM IpoBelie-
HUS JIEKIIUOHHBIX U PAKTUUYECKUX 3aHATUH.

Jucrunnaa «CpeacTBa aBTOMaTH3MPOBAHHBIX BBIYMCICHHI» B paMKaX BOCHHTATEIIb-
HOU paboTHl HallpaBiieHa Ha (HOPMUPOBAHHE y OOYUAIONIUXCS YMEHHs apryMEHTHPOBATh, CaMO-
CTOSITEIIBHO MBICIIUTH, Pa3BUBACT TBOPUYECTBO, MPO(ECCHOHANBHBIE YMEHUSI.

4 O0beM IMCHUIIHHBI (MOAYJISI) B 324eTHBIX eIMHHIAX € YKAa3aHHEM KOJMYeCTBA
aKaJgeMHMYeCKHX YaCOB, BbIICJCHHbIX HA KOHTAKTHYI0 padoTy 00y4aromuxcs ¢
npenojaasaresieM (Mo BUAAM y4eOHbIX 3aHATHIA) M HA CAMOCTOSITEJILHYIO PadoTy
00y4YarIMuXCcs

OO61mmas TpyI0eMKOCTh (00beM) TUCHIUIIINHBI cocTaBmsieT 3 3.€., 108 akaz. gac.
Pacnipenenenne o0bemMa AUCITUTUTMHBI (MOIYJIS) 110 BHAAM YYCOHBIX 3aHATHH MPECTaB-

JIEHO B Tadymue 2.

Tabnuna 2 — O6beM TUCIUILTNHBI (MOJIYJIs) IO BUJAM YUEOHBIX 3aHATHH

O0BbeM TUCHUIIINHBI

Bcero akapemu-
YeCKHUX 4acoB

OO01mast TpPyA0€MKOCTh TUCIIUTLITNHBI

108




O0beM TUCHUTIIINHBI

Bcero akagemu-
YeCKHX YaCOB

KonTakTHasi aynuTopHasi padboTa o0yyamommxcsi ¢ npenoaasareseM (mo

BH/JIaM Y4eOHbIX 3aHSATHI), BCEr0 10
B Tom umce:

3aHATHA JEKIMOHHOI0 THIA (JIEKLIUU U UHbIE YUeOHbIE 3aHATHS, IPEay- 4
CMaTpHBAIOIKE MPEUMYIIECTBCHHYIO Tepeiady yueOHoi nHpopMaLuu 1e-
JarOTUYECKUMH PAaOOTHHKAMU )

B TOM 4Hciie B (hOpMe NMPAKTUYECKOW MOATOTOBKHU: 2
3aHATHA CEMHUHAPCKOIO THUNA (CEMHHAPHI, TPAKTUUYECKHUE 3aHITHSI, ITPaK- 6
TUKYMBI, 1a00opaTopHbIe pabOThl, KOJJIOKBUYMBI M HHbIE aHAJIOTUYHBIC 3a-

HSATHUS)

B TOM 4Huciie B (hOpMe NPAKTUYECKON MOATOTOBKHU: 2
CamocrosiTesbHast padoTa 00y4alOIIMXCA M KOHTAaKTHas padoTa, BKIIO-
yaroIiasi FpynnoBble KOHCYJIbTAIlMH, UHIUBUIYAIbHYIO paboTy 00y4aro-
muxcs ¢ mpernoaaBaTeIsIMnu (B TOM YUCJIC HANBUAYAJIbHBIC KOHch'H:TaI_[I/II/I); 94
B3aMMOJICHCTBHUE B DIICKTPOHHOU MH(OPMAITMOHHO-00pa30BaTEIHHOM cpeie
BYy3a
[TpomexxyTouHast arTecTarust OOyJaronuxcs — 3a4deT C OLEHKON 4

5 Copep:xanne THCHUINIMHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aejam)
€ YKa3aHHeM OTBeJCHHOI0 HA HUX KOJHMYeCTBa aKa/leMHYeCKHX 4YacOB U BUI0B

y4eOHoil padoThl

Tabnuna 3 — CTpykTypa u cofepKaHue TUCITUTUINHBI (MOTYIIs)

Bunsl yueOHoit paboThI, BKIIIOYAst CAMOCTOS-
TEIBHYIO Pa0b0Ty 00 YJAIOIIUXCS M TPYI0EM-
KOCTb (B yacax)

KoHnrtakTHas pabota

HauMeHnoBanwue pa3aennoB, TeM U COJEp:KaHue MPEnoaaBaTes ¢ 00yJarouMHICs
Marepuaia Jlekmun | Cemunap- | Jlabopa-
CKHe TOpPHBIE CPC
(mpakTu- | 3aHATHS
YecKue
3aHATHUS)
Pazoen 1 Onpeoenenue ¢pynxyuit. Ilocmpoe- 2 i 2 14
Hue 2paghukos.
Tema 1.1 Cnocobvl 3a0anusi nepemenHbIX U 1 4
¢ynxyuii. [locmpoenue epaghurxos pynkyuil.
Tema 1.2 PeoaxmuposaHnue u uzmeHenue napa- 1 4
Mempoe epaghuros yHKyuu.
Ocnoswvl pabomol 6 cpede MathCAD 1 2
Ilocmpoenue epaghuros 6 cpede MathCad 1 4
Pazoen 2 Pewenue anzeopauueckux ypasme- 2 i 20
HUil, cucmem ypagHeHuil.
Tema 2.1 Pewenue ancebpauieckux ypasHeHutl 2 4
u cucmemsvl ypagHeHuu. *
Tema 2.2 Uzyuenue scmpoennvix (hynkyui
HAXOHCOEHUsL KOPHEU, IKCIMPEMYMO8 U NOTUHO- 6

MO8 XApaKmepucmuyecKux ypasHeHui.




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)
Bexmopa u mampuywt 6 cpeoe MathCad 6
Pewenue ypasnenuii 6 cpede MathCad 4
Pazoen 3 Annpokcumayus, unmepnonayus, 2 20
pezpeccus
Tema 3.1 Jluneiinas u cniaiin uHmMepnoaAYUl,
aKcmpanonayuu (TuHeluras, Kyoudieckas, napado- 12
JU4ecKas), TUHeHas u napaboaudeckas pespec-
cuu
Uccneoosanue gynkyuii 6 cpeoe MathCad* 2* 8
Pazoen 4 Pewenue ougppepenyuanvuvix ypas- i i 20
HEHUIl U UX CUCmeM.
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
8aHUsL.
Tema 5.1 Onepayuu c sexmopamu u Mmampuya- 6
mu. Cumeonvuvie svruucnenus 6 MathCAD.
Tema 5.2 Ilpoepammuposanue 6 MathCAD. 4
CumeonvHole sviuucienus 6 cpede MathCAD 1 6
Ipoepammuposanue 6 cpede MathCad 1 4
UToro 4 i 6 94
Mo JTMCHUIJINHE

* peanuzyetcs B (hopMe MpaKTUUECKON MOATOTOBKH

6 BHeayauTopHasi CaMOCTOSITeIbHASI pa00Ta 00yYAKOIIUXCS 10 TUCHUTIMHE
(Moxysi0)

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

Tabnuna 4 — PekomeHayemMoe pacipeiesIeHue YaCOB Ha CAaMOCTOSITEIbHYIO paboTy

KoMnoHEeHTBI caMOCTOATEIbHOH padoThl KoaunvecTBo yacoB
N3ydeHne TeopeTHIECKUX pa3AeioB TUCITUTIITUHBI 50
IToaroroBka K 3amure JJabOpaTOPHBIX PadOT 34
[ToaroroBka u oopmiieHue PI'P 10
94

7 OueHoYHbIE CPEACTBA IS NPOBE/ICHNS TeKYLIero KOHTPOJIA
U MPOMEKYTOYHOM aTTecTaly 00y4YaloIMXcs 110 AUCHHUILINHE (MOLYJII0)
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@DOHJ OLIEHOYHBIX CPEICTB Ul IPOBEICHUS TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH M MPO-
MEXYTOYHOM arTecTanuu 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 JICKTPOHHOM BHJIE.

8 VYueOHO-MeTOAUYeckOe M HHPOPMAIMOHHOE o0ecneyeHHe TUCHUIIUHBI
(MmomyJis)

8.1 OcHoBHas JquTEepaTypa

1) Metonas! Berancnenuii B makere MathCAD : yue6HOe mocobue / M. A. benapes, 0. B.
KpatoBa, H. H. ®enopoBa, 1. A. ®enopuenko. — Hosocubupck : HoBocubupckuii rocyaap-
CTBEHHBIN apXUTEKTYpHO-CTpouTeNbHbIN yHUBepcuteT (Cubetpun), 9bC ACB, 2013. — 169 c.
— ISBN 978-5-7795-0659-5. — Texcrt : anektponHsii // Lludposoii 06pazoBaTenbHBIN pecypc
IPR SMART : [caiitr]. — URL: https://www.iprbookshop.ru/68893.html (maTa oOparmeHus:
13.05.2022). — Pexum jgoctyma: Ui aBTOpH3Wp. nonb3oBareneii. - DOI:
https://doi.org/10.23682/68893

2) Pemenue nHxeHepHbIX 3a1a4 B makere MathCAD : yue6HOe mocobue / FO. E. Bocko-
00itHIKOB, A. @. 3amopoxHsiid, JI. A. JlutBunos, FO. I'. Uepnsiii ; mox penakiueii FO. E. Bocko-
OoitHnkoB. — HoBocubOupck : HoBocuOupckuii  TroCyZapCTBEHHBIM — apXUTEKTYpHO-
crpoutenbHbiii yHuBepcuteT (Cubcrpun), O9bC ACB, 2013. — 121 ¢. — ISBN 978-5-7795-
0641-0. — Texkcr : anexTponHslii // Llndpooit o6pazoBatenbublit pecypc IPR SMART : [caiit].
— URL: https://www.iprbookshop.ru/68838.html (mata o6pamenus: 13.05.2022). — Pexum
JOCTyIa: JJsl aBTOpu3up. nosnb3oBareinei. - DOI: https://doi.org/10.23682/68838

3) Ucaes, 1O. H. Ilpaktuka ucnonp3zoBanus cucrembl MathCad B pacuerax snektpuue-
CKMX M MarHUTHBIX Lenei : yaeOHoe nocobue / FO. H. Mcaes, A. M. KymnioB. — Mocksa : CO-
JIOH-TTIPECC, 2017. — 180 c. — ISBN 978-5-91359-123-4. — Texkct : snexktponHsbIii // Lud-
poBoOK o0Opa3oBaTeNbHbII pecypce IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/90411.html (mata obpamenus: 13.05.2022). — Pexxum mocryma:
JUIS aBTOPHU3UP. TOJIb30BaTeNei

8.2 omoJiHUTeJILHAS JIUTEpPaTypa

1) Jdpsxonos, B. I1. Mathcad 8—12 mns cryaenros / B. I1. JlpskonoB. — Mocksa : CO-
JIOH-TTIPECC, 2005. — 632 c. — ISBN 5-98003-212-6. — TekcT : 3JIeKTpOHHBIH // DIEeKTpOH-
HO-OMOMMoTeYHAs cucremMa IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/20845.html (mara o6pamenus: 13.05.2022). — Pexwum nocryma:
JUIS aBTOPHU3UP. TOJIb30BaTeNei

2) Mutpodanos, C. B. Ucnonp3oBanue cuctembl MathCAD nipu pemieHnn 3aaad djeK-
TPOTEXHUKU U JIJIEKTPOMEXAaHUKH : METOAMYECKHE YKa3aHus K BbImonHeHuio PI'3 mo mucrm-
muHe «[Ipuknagaeie 3amaun mporpammupoBanus»y / C. B. Mutpodanos, A. C. IlageeB. —
OpenOypr : OpenOyprckuii rocynapctBeHHblii yHuBepcurer, ObC ACB, 2005. — 39 c. —
Tekcr : anexkTpoHHBIN // DnekTpoHHO-O0ubmnoreunas cuctema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/51516.html (nata obpamenus: 13.05.2022). — Pexxum pocrymna:
JUTsL aBTOPU3UP. TIOJIb30BaTeNel

3) Anexun, B. A. DiekTpoTexHuka U 3JeKTpoHUKA: JIabopaTopHBIA MPAaKTUKYM C HC-
MOJIb30BaHHEM MUHHATIOPHOW 3JIEKTPOTEXHUYECKOU 1aboparopun MDJI, KOMIIbIOTEpHOTO MO-
nenupoBanusi, Mathcad u LabVIEW : yueGnoe nmocobue / B. A. Anexun. — Caparos : By3os-
ckoe obpazoBanue, 2017. — 225 ¢. — ISBN 978-5-4487-0014-9. — TekcT : 35I€KTpOHHBIN //
DNEeKTPOHHO-ONOIMOTeYHAs cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/64898.html (mara o6pamenus: 13.05.2022). — Pexum nocryma:
JUTsl aBTOpHU3Up. moib3oBateneid. - DOI: https://doi.org/10.23682/64898

8.3 CoBpemeHHble mNpodeccHOHATbLHBbIE 0a3bl JaHHBIX M HHGOPMANMOHHbIE
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CIpPaBOYHbIE CHCTEMBI, HCIOJIb3yeMble TPU OCYIIECTBJIEHHH 00Pa30BaTeILHOTO
npoiuecca no AUCHHIIAHE
1) 5BC ZNANIUM.COM: »snekTpoHHO-OMONHOTEUHAss cucTema : caiit. — Mocksa,
2021 — OO0 «3uanuym» — URL: http://www.znanium.com (mzara oopamenus: 13.05.2022). —
Pexxum octyma: s 3aperucTpup. moJIb30BaTEIICH.
2) OBC «fOpaiiT»: ob6pa3oBarensHas miaTdopma KOpaiit: caiit. — Mocksa, 2021 — .
— URL: https://urait.ru/ (nara obpamenus: 13.05.2022). — Pexxum gocTyna: yis 3aperuCTpHP.
MOJIb30BaTENEH.
3) OBC IPRbooks: anexTtpoHHO-OMONMOTEUHast cuctema : caT. — Caparos, 2021 —
000 «Kowmmanus "Aii I[Tu Ap Meaua"» — URL.: http:\\www.iprbookshop.ru (mata o6pamienus:
13.05.2022).

8.4 IlepeuyeHb  pecypcoB  MH(GOPMAIMOHHO-TEJIEKOMMYHMKAINMOHHOW  CeTH
«HTEepHET», HEOOXOMMBIX JIJIsl 0CBOEHUS THCIUTLIMHBI (MOYJI51)

1) http://communities.ptc.com/community/mathcad - caiit komnauuu PTC, mpous-
Boaurensa Mathcad

2) http://www.pts-russia.com/ - caiiT aBTopu3oBaHHOT0 mapTHepa kommanuu PTC
(Parametric Technology Corporation) B Poccun

3) http://mcs.ptc.com/mcs/ — undopmarmst o Mathcad Calculation Server. ITpumepsr,
JOKYMEHTALIHSI.

4) http://www.mathcad.com/library/ - 6u6mmoreka pecypcos mo cucreme Mathcad.
Kuuru, snexrponnsie kauru Mathcad, daiinsr Mathcad, ranepeun rpaduku u aHuMAaIMii, TOJI0BO-
JIOMKH.

8.5 JlunmeH3uoHHOe M CBOOOJHO pacnpocTpaHsieMoe MporpaMMHoe olecriedeHHe,
HCNOJIb3yeMoe MPH OCYLIEeCTBJIEHUN 00pPa30BaTe/IbHOIO Mpoiecca
M0 JMCIHUIIHHE

Tabmuia 5 — [lepedeHs UCMOIB3yeMOTo MPOrPaMMHOTO OOECTICYCHUS

Haunmenosanue [10 PexBU3UTHI / YCIIOBHS MCTIOJIb30BAHUS
Microsoft Imagine Premium Jlunensuonnsiit noroBop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBoOoHAas TUIICH3HUS, YCIIOBHSI HCTIOIB30BAHUS TI0 CCHUIKE:

https://www.openoffice.org/license.html
MaTeMaTHUYECKUH pelaKTop CepBucHblii KOHTpakT # 2A1820328, nuiieH3MOHHBIN KITIOY,
MathCad noroop Ne 106-AD120 ot 27.11.2012

9 OpraHn3aun0nn0-neuar0rnqec1me yciaoBus

Opranuzanus 00pa3oBaTeIbHOTO MPOLECCca periaMeHTupyeTcs y4eOHbIM TUIAHOM H pac-
MMCaHUEeM YYEeOHBIX 3aHATHU. S3BIK oOyueHus (mpemnoaaBaHusi) — pycckuid. st BceX BHIIOB
ayJIMTOPHBIX 3aHATUHN aKaJeMUUECKUN Yac yCTaHABIMBAETCS MPOJOKUTEILHOCTHIO 45 MUHYT.

[Ipu dopmupoBaHuM CBOCH HHIMBUAYATHHON 00pa30BATEIHHOM TPACKTOPUH O0ydYaro-
HlHﬁCH HUMCECT IIPAaBO Ha NEPEC3a4€CT COOTBCTCTBYIOIINUX AUCHUIIIIMH U HpO(beCCI/IOHa.HBHBIX MOAay-
JIel, OCBOCHHBIX B MPOIIECCE MPEAMICCTBYIONMIETO 00YUEHHsI, KOTOPBIM 0CBOOOXKTaeT 00ydJaroIe-
rocda OT HGOGXOZ[I/IMOCTI/I HX ITOBTOPHOT'O OCBOCHMUH.

9.1 O0pa3oBaresibHbIE TEXHOJIOTUH

VY4eOHbIi mporiece Mpy MpenoiaBaHuu Kypca OCHOBBIBACTCS HA MCIOIB30BAHUU TPaIu-
[IMOHHBIX, THHOBAIMOHHBIX M MH(POPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH. TpaauinoH-
HbIe 00pa30BaTeNIbHBIC TEXHOJIOTUU TPEICTABICHBI JIEKIIUSIMHA U CEMUHAPCKUMH (TTPAKTUICCKH-
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MI/I) 3aHATUAMMU. I/IHHOBaLII/IOHHBIe OGp%OBaTeHBHBIe TCXHOJIOTUU HUCIOJIB3YIOTCS B BUJIC IIHUPO-
KOTO TIPUMEHEHUSI aKTUBHBIX M HHTEPAKTUBHBIX ()OPM TpoBeeHus 3aHsaTHil. THpopManmoHHbIe
o0pa3oBaTeNbHBIE TEXHOJOTHMH PEATU3YIOTCS IMYTEM AaKTHBHM3AIMK CAMOCTOSTENBHOW PaOOTHI
CTYJICHTOB B MH(OPMAIIMOHHOK 00pa30BaTeIbHOM Cpeie.

9.2 3aHATUA JEeKIIUOHHOI'0 THIIA

JIeKIIMOHHBIN KypC MPEAnoiaracT CHCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPO-
COB Y4eOHOTO IIaHa.

Ha miepBoii Jiekiuu JIeKTOp 00513aH MPEAyIPeUTh CTYICHTOB, IPUMEHUTEIIEHO K KAKOMY
6a3oBoMy y4ueOHUKY (yueOHUKaM, y4eOHBIM MOCOOHSIM) OyAeT MPOYUTaH KypC.

JlekIIMOHHBIA KypC JOHKEH JaBaTh HAMOOJBIINK 00BheM MHPOPMAIMK U 00eCTeYrBaTh
Oonee TiyOOKOEe MOHUMaHUE YYeOHBIX BOIPOCOB MPHU 3HAYUTEIHLHO MEHBIIEH 3aTpaTe BPEMEHH,
4eM 3T0 TpeOyeTcst OOJBITUHCTBY CTYICHTOB Ha CAMOCTOSITEIILHOE H3ydeHUE MaTepraa.

9.3 3aHsATHS CEMMHAPCKOIO THIIA

CemuHapCKue 3aHATHS MPEICTABISIOT COOOU JeTaTH3aIHIO JIEKIIMOHHOTO TEOPETUYECKO-
To MaTcpuajia, IpOBOAATCA B LECIAX 3aKPCIIJICHUA KypCa U OXBATBIBAIOT BCC OCHOBHLIC pa3JACJIbl.

OcHoBHO# (hOpMOIi TPOBEACHHUSI CEMUHAPOB SBJISETCA 00CYXKIeHUE HanOosee mpooem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM T€MaM, a Takke paz0op MpUMEpPOB M CUTYaIlil B
ayJUTOPHBIX YCIOBHSX. B 00sS3aHHOCTH mperoaBaTessi BXOIAT: OKa3aHHE METOAWYECKOH IOo-
MOIIA U KOHCYJIBbTUPOBAHUC CTYACHTOB 11O COOTBECTCTBYIOIIIMM TEMaM KypcCa.

AXTHUBHOCTh Ha CEMHHAPCKHUX 3aHSATHIX OLIEHHUBACTCS 110 CIEAYIOIIUM KPUTEPHSIM:

* OTBCTBI HA BOIIPOCHI, MPCAJIAracMbIC IMPCIIOAAaBaATCIICM,

* y4aCTHe B IUCKYCCHSX;

* BBIIIOJIHCHUC MPOCKTHBIX U UHBIX BaHaHHﬁ;

* aCCHCTUPOBAHHE MPEIOIaBATEII0 B IIPOBEICHUH 3aHSATHIA.

OTBeT 0JKeH OBITh apTyMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCTIOXKHBIM, COIEPKATh
CCBUIKH Ha MICTOYHUKH.

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

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

HYIO OIICHKY.
9.4 CamocTosiTesibHasA padoTa 00yYaAOIIUXCS M0 JUCHUILINHE (MOYJII0)

CamocTtosTenbHas paboTa CTYJEHTOB — 3TO MPOLECC AKTUBHOTO, IIEJIEHANPABIEHHOTO
nproOpeTeHNs CTyIEHTOM HOBBIX 3HAaHUI, yMEHUN 0€3 HEMOCPEICTBEHHOTO YJ4acTus Mpenoja-
BaTeJsl, XapaKTEepU3YIOIIUNCS MPEeAMETHON HalpaBlIEHHOCTHbIO, 3((EKTUBHBIM KOHTPOJEM U
OIICHKOM Pe3yabTaTOB JESATEIBHOCTH 00YJarOIIeToCs.

Ilenu camocToATEeTbHON PaOOTHI:

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

- yryOJIeHHe U paclIupeHre TEOPETUUECKUX 3HAHMUIA,

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

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

- (hpopmHpoBaHUE CAMOCTOSATEIHHOCTH MBIIIEHHUS, TBOPUECKON MHHUIIMATHUBLI, CIOCOOHO-
CTeH K CaMOPa3BUTHUIO, CAMOCOBEPIIICHCTBOBAHHUIO M CAMOpPEaTN3alliu;

* pa3BUTHE UCCIIEJOBATEIHCKUX YMEHUHN U aKaJIeMUYECKUX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYIIECTBISATHCS WHAMBUIYATbHO WU TPYMIIAMHU CTY-
JIEHTOB B 3aBUCUMOCTH OT IeJIU, 00bEMa, YPOBHS CIOKHOCTH, KOHKPETHOM TEMaTHKU.



Texuonorus opraHuzanu CaMOCTOSTEILHOU paGOTBI CTYACHTOB BKJIIOYACT UCIIOJIB30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponbs pe3ynbTaToB BHEAYIUTOPHOH CaMOCTOATENBbHON pabOThl CTYIACHTOB MOMKET
MPOXOJNTHh B TUCHMEHHOM, YCTHOM WJIM CMEIIaHHOU (hopme.

CryneHTbl JOJDKHBI TMOAXOAWUTH K CAMOCTOATENBbHON paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUs U Pa3BUTUS TEOPETUUYECKUX 3HAHUM, BBIPaOOTKE €IUHCTBA B3IJISI0B Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHSI ONpeIeICHHBIX HABBIKOB M MCIIOJIb30BaHUS Ipodec-
CHOHAJIbHOU JINTEPATYPHI.

9.5 Meroanueckue yKa3aHus JJis1 00y4alOMIMXCS 10 OCBOCHUIO 1M CHUTTHHBI

[lpn m3yyeHMM IUCLUIUIMHBI OOYYarOIIMMCS LeJIeCOO00Pa3HO BBINOJHATH CIEIYIOLINE
PEKOMEHIALINHN:

1. U3yuenue yaeOHON JUCITUTIIMHBI TOJDKHO BECTUCH CHCTEMATUUYECKH.

2. Ilocne u3yyeHHus Kakoro-aubo paszzierna mo ydyeOHUKY WM KOHCIIEKTHBIM MaTepHajiam
PEKOMEHAYETCS IO NMaMATH BOCIIPOU3BECTH OCHOBHBIC TEPMHHBI, ONPEICIICHUS, IIOHATUS pa3jie-
na.

3. Oco60e BHMMAaHUE CIIEAYET YAEIUTH BHIIOIHEHUIO OTYETOB 110 IPAKTUYECKUM 3aHATH-
SIM ¥ MHIUBU1YaJIbHBIM KOMITJICKCHBIM 3a/IaHUSIM Ha CAMOCTOSITENIbHYIO PadoTy.

4. Bcs TemaTnKa BOIIPOCOB, M3Y4a€MBIX CaMOCTOSITENIBHO, 3aJA€TCs Ha JIEKLUAX MPENo-
naBaresneM. MM jke 1aioTcsi MICTOYHUKY (B TMEPBYIO OYepelb BHOBb W3JIaHHBIE B TIEPUOIUYECKOM
Hay4HOI uTeparype) Juist 6ojiee AeTalbHOTrO IOHUMaHUs BOIIPOCOB, O3BYYEHHBIX Ha JIEKIHH.

[Ipu camocTosATENBHOM MTPOPaOOTKE Kypca 00ydaronuecs J0MKHBIL:

- IPOCMATPUBATh OCHOBHBIE ONPEENCHUS U (aKThI;

* IOBTOPUTh 3aKOHCIEKTUPOBAHHBIM Ha JIEKLMOHHOM 3aHSITHM MaTephal U JOINOJIHUTh
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO TAHHOM TEME JIUTEPaTyphI;

* U3Y4YUTb PEKOMEHI0BAaHHYIO JINTEPATYPY, COCTABIATh TE3UCHI, AHHOTALIMM U KOHCIIEKTHI
Han0oJiee BaKHBIX MOMEHTOB;

* CAMOCTOSITEJILHO BBINOJIHATH 3a/1aHUsl, aHAIOTUYHBIE TIPEUIaracMbIM Ha 3aHATUSX;

* NCIOJIB30BATh AJIS CAMOIIPOBEPKU MaTepHaibl (OHIA OLIEHOUHBIX CPE/ICTB.

MeTtoanyeckue ykazaHusl P padoTe HaJA KOHCIEKTOM JICKIIUH

B Xone NeKIMOHHBIX 3aHATHH HEO0OXOAMMO BECTH KOHCIIEKTHPOBAaHUE Y4eOHOrO MaTe-
puana. OOpaniaTe BHUMaHHE Ha KaTeropuu, GOpPMYJIHPOBKH, PACKPBHIBAIOIIUE COACPIKAHUE TEX
WIM HMHBIX SIBJICHUM U IPOLIECCOB, HAYYHBIC BBIBOJBI U IPAKTUYECKHE PEKOMEHJAINH, ITOJI0XKH-
TEJIbHBIA OIBIT B OPAaTOPCKOM HCKYyCCTBE. JKenaTenbHO OCTaBUTh B Pa0OYMX KOHCIEKTaX MOJI,
Ha KOTOPBIX J€JIaTh MOMETKH U3 PEKOMEHIOBAaHHOU JINTEPATYPHI, TOMOIHAIONIME MaTepral Ipo-
CJIyIIAHHOM JIEKIIMH, a TaKXKe IMOAYEPKHUBAIONINE OCOOYI0 BaXKHOCTh T€X WM MHBIX TEOpETHYE-
CKHX TOJIOKE€HUH. 3aaBaTh MPENOAaBaTeI0 YTOYHSIIONIME BOIPOCH C LENbI0 YICHEHUS TEOpe-
TUYECKUX OJIOKEHUH, Pa3peLIeHMs] CIIOPHBIX CUTYallUui U T.J.

MeToan4yeckne yKa3aHusl M0 CaAMOCTOAITEJIbHOM padoTe HAA M3y4YaeMbIM MaTepHa-
JIOM M IIPH MOATOTOBKE K NPAKTHYECKUM 3aHATHAM

HaunnaTe Hajo ¢ U3yyeHusl peKOMEHJ0BaHHON uTeparypsl. Heo6Xo1uMo MOMHHUTSE, 4TO
Ha JIGKIIMKM OOBIYHO PAacCMaTPHUBAETCS HE BECh MaTepHall, a TOJIbKO ero dacTb. OcTanbHas ero
4acTh BOCIIOJIHAETCS B IIPOLIECCE CAMOCTOATENbHOM paboThl. B ¢BsA3M ¢ 3TUM paboTta ¢ peKoMeH-
JIOBaHHOW JUTEeparypoil oOs3aTenbHa. Ocoboe BHUMAaHUE MPU 3TOM HEOOXOAMMO OOpaTUTh Ha
COJICpKAHNE OCHOBHBIX IIOJIOKEHUH M BBIBOJIOB, OOBSICHEHHE SIBICHUH M (DAKTOB, YSCHEHHE
IIPAKTUYECKOIO MPHJIOKEHNUS pacCMaTpUBAEMBIX TEOPETUYECKMX BOIPOCOB. B mpouecce aToi
paboThl HEOOXOAUMO CTPEMHTBHCS MOHATH M 3alIOMHUTh OCHOBHBIE IOJIOXKEHUS paccMaTpHBae-
MOT0 MaTepuaia, IpUMepBl, MOSCHSIIOIINE €ro, a TAK)KE pa3o0paThesi B WILTIOCTPATUBHOM MaTe-
puane u T.xI.

MeTtoauyeckue yKa3aHus 110 BBINOJTHEHHIO pacyeTHO-Tpaduueckoi padoThl

Teopernueckas 4acTe pacueTHO-rpauIeckoil pabOThl BBIIOIHIETCS O YCTAHOBJIEHHBIM
TEMaM C UCIOJb30BaHMEM MPAKTUUYECKUX MaTepuanoB. K kaxoil Teme pacueTHO-TpaduuecKoit
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paboThI PEKOMEHIyeTCsl IPUMEPHBIH NepeYeHb Y3JI0BBIX BOIPOCOB, CIIMCOK HEOOXOIUMOM JHTe-
patypsl. M3narast BOpocsl TEMBI, CIETyeT CTPOro MpUICPKUBAThCS MIaHa. PaboTa He MODKHA
IPECTaBIATh MepecKa3 OTIENbHBIX IJIaB y4eOHMKa WM yuyeOHoro mocobusi. Heo6xoaumo us-
JIO)KUTh COOCTBEHHBIE COOOPaXXEHUS MO CYIIECTBY M3JIaracéMbIX BOIIPOCOB, BHECTH CBOM IpEJ-
noxeHus. OOIIKe MOJI0KEHHs! JJOKHBI ObITh OAKPEIICHBI U MOSICHEHBI KOHKPETHBIMH TTPUMe-
pamu. M3maraemblii MaTepuain Ipu HEOOXOANMOCTH CJeIyeT MPOWLIIOCTPUPOBATh TaOIHIIaMH,
cXeMaMH, JrarpaMMamMHy U T.1.

10 Onucanue MaTepuaIbHO-TEXHUYECKOT0 o0ecreyeHusl, He0OX0MMOTo IJIsi
ocyuiecTBJIeHHs 00pa30BaTeIbHOI0 NMpolecca Mo TUCHUILINHE (MO1YJIIO)

10.1 YuebGHo-12060paTOpHOE 000py/A0BaHHE

Tabnuua 6 — Ilepeuenn 06opynoBaHus 1a00paTopun

HaumenoBanue aynuropuu
Aynuropust Hcnons3yemoe obopynoBaHue
(;1aGoparopun)
JlaGopatopuss OBM wu BBI-
202/3 YUCTUTENBHBIX TPOMBITUICH- | [lepcoHanbHBIE KOMITBIOTEPHI
HBIX CETeH

10.2 TexHu4eckue H 3JeKTPOHHbIE CPeCTBA 00yUeHHUs

JleKuMOHHBbIE 3aHATUSA

Aynuropuu JUIsl IEKIIMOHHBIX 3aHATUN YKOMILJIEKTOBaHbI MEOEINbI0 M TEXHUUYECKUMHU CpeJi-
CTBaMU OOY4YEHUSI, CIy)KAIllMMU ISl MpeJcTaBleHus] ydeOHoi nHpopMaiu OONBIION ayauTo-
puu (HabOpBl JEMOHCTPAIIMOHHOTO 00O0pyAOBaHHS (IIPOCKTOP, AKPaH, KOMIBIOTEP/HOYTOYK),
y4eOHO-HaTJISTHbIC TOCOOMS, TEMAaTUUYECKHIE UILTFOCTPAIUN ).

JlaGopaTopHble 3aHATHSA

Jns 1abopaTOpHBIX 3aHATHH ucmonb3yercs ayauropus Ne202/3, ocHaiieHHas 000pyaoBa-
HUEM, YKa3aHHBIM B Ta0I1. 6.

CamocrosiTesbHast padoTa.

[TomereHust 1yIsi CaMOCTOSATEILHON pabOThI OCHAIICHBI KOMIBIOTEPHON TEXHUKOM C BO3-
MO>KHOCTBIO TIOJKJTIOYCHUS K ceTH «HTepHET» U TOCTYIOM K JJIEKTPOHHON MH(OPMAIMOHHO-
obpazoBarenbHOM cpene KHATY:

- yutanpHbIi 3a1 HTh KHAT'Y;

- KOMITbIOTEepHBIE Kiacchl (aya. 214 xkopmyc Ne 3).

11 NuLIe cBeneHus

MeTonnquKne PE€KOMEHIAUHA 11O OﬁyquHlO JIMIl ¢ OrpAaHUYC€HHBIMHA BO3MOKHO-
CTSIMH 3/10POBbS H HHBAJIUI0B

OcBoeHHNe MUCIUILTUHBI 00YYarOIUMHUCS C OIrPAaHMYCHHBIMH BO3MOXKHOCTSIMHU 3/I0OPOBbS
MOXET OBITh OPraHM30BAHO KAaK COBMECTHO C APYTMMH OOYYarOIIMMUCS, TaK U B OTAEIbHBIX
rpynmnax. [IpennonaraoTcs cienuanbHble YCIOBHS s TTOITy4eHUs: 00pa30BaHUs 00y4arOIuMu-
Csl C OTPAaHUYECHHBIMHU BO3MOKHOCTSMH 310POBBS.

[Ipodeccopcko-nienarorndeckuii CocTaB 3HaAKOMHUTCS € MCHXOJIOT0-(hU3UOIOTHIECKUMHU
0COOEHHOCTSAMH O0OYy4aroIIMXCsl MHBAINJOB M JIMIL[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3/10pO-
Bbsl, MH/IMBUYAIbHBIMU MPOrpaMMaMH peaOuiIuTaluy HHBAIUA0B (pu Hanmuuuu). [lpu HEoO-
XOJIMMOCTH OCYILECTBIISETCS JOIOIHUTEIbHAS MOANEPKKA IMPENoaBaHus ThIOTOPAMH, IICHXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMHU, MPOLIEIIIMMHU OATOTOBKY aCCHCTEHTaMH.
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B cooTBeTcTBHM ¢ MeTOIMYECKMMHU peKoMeHAanusMu MunoOpHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEIoaraeTcs HMCIOIb30BaTh COIMAIBHO-aKTHBHBIE M Pe-
(iiekcuBHBIE METOIbI 0OYUEHUS, TEXHOJIOTHH COIIMOKYIBTYPHON peadHIuTalUY C LEeNbI0 OKa3a-
HUS TIOMOIIM B YCTAHOBJICHUU TMOJHOLEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUHN C JPYTUMHU CTYZICH-
TaMH, CO3JJaHUH KOM(OPTHOTO MCUXOJIOTUYECKOTO KIIMMara B cTyaeHdeckoi rpymme. [Toabop u
pa3paboTka yueOHBIX MaTepuajioB MPOU3BOAATCA C YUETOM MPEJOCTaBICHUSI MaTepuaia B pas-
JUYHBIX (opMax: ayAualbHOHM, BU3yalbHOW, C HCIOJIb30BAHUEM CHEIHATBHBIX TEXHUYECKUX
CPEICTB M HUHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiuMebl unaMu ¢ OB3 ocymecTBisieTcs ¢ MCNONb30BaHUEM CPEICTB
o0OydeHus OOILEero U CrenuasbHOro Ha3HauYeHUs (MEPCOHANBHOTO U KOJUIEKTUBHOTO HCIOJb30-
BaHMs). MarepuaabHO-TEXHHUYECKOE 00ecreueHne MpeycMaTpUBaeT MPUCIIOCOOJIEHUE ayAnuTO-
puii k Hy>xaam jun ¢ OB3.

®dopma MPOBEACHUS ATTECTAIMH IS CTYACHTOB-UHBAIH/IOB YCTAHABIMBACTCS C YIETOM
WHIUBUIYAIBHBIX TICUX0o(pu3ndeckux ocooennoctei. st cryaentoB ¢ OB3 npeaycmarpuBaet-
cs1 tocTymnHas popma MpeloCTaBICHUs 3aJaHNi OLIEHOYHBIX CPEACTB, @ UMEHHO:

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

- B TIYaTHOU (popMe MJIH IIEKTPOHHOU (PopMe ¢ YBETUUCHHBIM MPU(TOM U KOHTPACTHO-
CTBIO (JJIs1 JIUII C HAPYIICHUSIMU CITyXa, PeUH, 3PCHUS);

- METOJIOM YTEHUS aCCUCTEHTOM 33/IaHUsI BCIYX (711 JIUL C HAPYLIECHUSIMU 3PEHHUS).

CryneHTaM C WHBAJIUJIHOCTBHIO YBEITMYHMBACTCS BpPEMsl Ha TMOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. [IJi TakuX CTYIEHTOB MpeaycMaTpuBaeTcs NocTymHas ¢opMa MperocTaB-
JICHWS] OTBETOB HA 3aJIaHUsl, a UMEHHO:

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

- BBIOOPOM OTBETa M3 BO3MOKHBIX BapUAaHTOB C MCIOJIb30BAHUEM YCIIYT acCUCTEHTa (st
JIUI] ¢ HAPYIICHUSIMHU OMTOPHO-BUTATEILHOTO allapara);

* YCTHO (17151 JIML C HAPYIIEHUSIMHU 3pEHHS], OOPHO-JBUTATEIHLHOTO alllapara).

[Tpu HEOOXOAUMOCTH /7151 00YUAIOIIUXCS C MHBAJIMAHOCTBIO TPOLIEypa OLIEHUBAHUS pe-
3yJIbTaTOB 00yUYEHUSI MOKET MPOBOIUTHCSA B HECKOJIBKO ITAMOB.
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[Tpunoxenue 1

®OH/I OLIEHOYHbIX CPE/ICTB?
10 IMCHUILIUHE

CpeacrBa aBTOMaTU3HPOBAHHBIX BbIYUCIEHUI

Hampasnenne noaroroBku 38.03.02 Meneoocmenm
Hamnpasnennocts (mpoduib) Ilpoexmuposanue, opeanuzayus u AOMUHUCPUPOBAHUE
00pa3oBaTeNbHON MporpaMMbl | OusHeca
KBanmudukarus BbITYCKHUKA 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.),
IpeUiaraéMbIx 00y4aroeMycsi, XpaHUTCs Ha Kadenpe B OyMa)kHOM U 3JIEKTPOHHOM BHJIE.
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1 IlepeuyeHb MUIAHHPYEMBIX Pe3yabTATOB 00y4eHUs 10 AMCHMILIMHE (MOLYJIIO0),
COOTHECEHHBIX € IJIAHUPYEMBIMH pe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMbl

Tabmuna 1 — KoMnereHm 1 niaHupyeMble pe3yabTaTbl 00y4eHUs MO0 AUCIUILTHHE

Kox no ®I'OC

WNHnukaTopbl TOCTHXKEHUS

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

OIIK-2 CriocobeH oCymiecTBIATh
cOop, 00pabOTKy 1 aHATIU3 JIaH-

HBIX, HGOGXOI[I/IMBIX AJId pCUICHU A

IIOCTABJICHHBIX YIPAaBJICHYECKUX
3a/1a4, C UCIOJIb30BaHUEM COBpE-
MEHHOT'O HHCTPYMEHTapHs U UH-
TEJJICKTYAIbHBIX HH(POPMAIIMOH-
HO-aHAJIUTHYECKUX CUCTEM

OIIK-2.1 3HaeT coBpeMEHHbIE
MeToAbl cOopa, 00paboTKH U
aHaJIM3a JaHHBIX HEOOXOIUMBIX
JUISL pellieHus yIpaBIeHUYECKUX
3ajJ1a4 C UCIOJIb30BAHUEM CO-
BPEMEHHOI'0 HHCTPYMEHTApUs U
MHTEIJUIEKTYaJIbHBIX UH(pOpMa-
LIMOHHO-aHAJIUTUYECKUX CUCTEM

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

OIIK-2.2 Ymeer npoBOAUTH
cOOp M CUCTEMaTHU3AIIHIO JaH-
HBIX B COOTBETCTBUU C LETSIMU
Y 3a7]a4aMu, periaeMom mpo-
(beccroHambHON MPOOIEMBI;
MIPOBOJIUTH aHATUTHIECKOE UC-
ClIeZIOBaHHUE U TPOBOJUTH MPO-
(heccuoHaIbHYIO0 00padOTKY
JAHHBIX JUJIS TIOTy4YeHHsI TpeOy-
€MOT0 pe3yJibTaTa

YMmeer BBIOUpATh CIIOCO-
ObI U cpencTBa HHGOP-
MalluOHHBIX TEXHOJIOTUH
JUTSL PEUICHUST aHATTUTH-
YEeCKHX 33124

OIIK-2.3 BnageeT HaBbIKaMHU,
CpelICTBaMH M METOJIaMu cOopa,
CHUCTEMHOTO aHallnu3a u npodec-
CHOHAJIBHOU 00pabOTKHU JaH-
HBIX, HEOOXOAMMBIX TSI pellie-
HUS TPO(ECCUOHATBHBIX 3314

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

Tabmuua 2 — [Taciopt ¢oHa OIIEHOYHBIX CPEICTB

KonTposnpyembie ®opmupyemas | HammenoBanue
pasaeibl (TeMbl) KOMIIETEHIIM ST OLICHOYHOI'0 IToxa3zaTen oneHKH
AUCHMUILINHBI cpeacTBa

Pasmensr 1 =5 OITK-2 Tect [IpaBUILHOCTDH BBIMOJHEHUS
3alaHusA

Paznenwi 1, 2,3, 5 OITK-2 3amura mabopa- | ApryMEeHTHPOBAaHHOCTH OTBE-

TOPHBIX paboT

1-5 OIIK-2 PTP [TonHOTa M TPaBUILHOCTH

BBITIOJIHCHUA 3a1aHUA

2 MeTtoanueckne MaTepHAaJibl, ONpe/IesAoIHe NPoLeaypPhl OlleHUBAHNUS 3HAHUI,
YMeHH i, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH, XapaKTepu3yIolue npouecc

14




(¢popMupoBaHus KOMIIETEHUMH

Mertonuueckue mMaTepuanbl, ONPEAEISIONINe NPOUEAYypbl OLICHUBAHUS 3HAHUM, YMEHHIA,
HABBIKOB U (MJIM) OIBITA JACITEILHOCTHU, MPEACTABICHBI B BUJIE TEXHOJIOTUIECKON KapThI JUCIIH-
MIUHEI (Tabswmma 3).

Tabmuia 3 — TexHosornueckas Kapra

HaunmeHnoBanme
OLICHOYHOTO Cpell- Cpoxu HIxkana oue- Kpurepun
cTBA BbINOJTHEHU S HUBaHUSA OlleHUBAHMS
1 cemectp
Ilpomesrcymounas ammecmauusn ¢ ghopme 3auem c oyenKkoul
Tect B TeueHue ce- | 25 6amios 25 Gamtos — 91-100 % mpa-
MeCTpa BUJIBHBIX OTBETOB — BBICOKUM
YpPOBEHb 3HAHMI;
20 GammoB — 71-90 % mpa-
BUJIbHBIX OTBETOB — JOCTa-
TOYHO  BBICOKHH  YPOBEHb
3HAHUH;
15 6amnoB — 61-70 % mpa-
BUJIbHBIX OTBETOB — CpPEIHUI
YPOBEHb 3HAHUN;
10 6amno — 51-60 % mpa-
BUJIbHBIX OTBETOB — HU3KHUI
YpPOBEHb 3HAHMIA;
0 6amnos — 0-50 % mnpaBuIIb-
HBIX OTBETOB — OYEHb HU3KHUI
YPOBEHb 3HAHUM.
JlaGopaTtopHasi pa- | B TeueHue ce- | 5 Oanios 5 GauioB — CTYIEHT IOKa3ajl
bora 1 MECTpa OTJINYHBIC HABBIKU IPUMEHEHUS
JlaGopaTopHast pa- | B TeueHue ce- | 5 0amioB TOJTYYEHHBIX 3HAHMI M yMeHHil
Gora 2 MecTpa IpH pelieHnd MpodeccroHab-
JlaGopaTtopHasi pa- | B TeueHue ce- | 5 Oanios HEX 34184 B DAMKAX YCBO-
6orta 3 MecTpa
JlaGopaTtopHasi pa- | B TeueHue ce- | 5 Oanios CHHOI'O y4EOHOIO MaTepHaa.
60Ta 4 MecTpa 4 Oayula — CTYJCHT TOKa3al XO-
JlaGoparopHast pa- | B TEUEHHE ce- | b OalioB POMINE  HABBIKM  IIPUMCHCHIL
oota 5 MecTpa IOJTY4YCHHBIX 3HAaHWU W YMCHHU
JlaboparopHast pa- | B TedeHHe ce- | 5 6amioB IpU pelieHnd TPOodeCCHOHATB-
6ora 6 MecTpa HBIX 33]a4 B paMKaX YCBOEHHO-
JlaGopaTopHast pa- | B TeueHue ce- | 5 0amioB ro y4eOHOTro MaTepuaa.
6ora 7 MecTpa 3 Gaa — CTyZIeHT TIoKas3asl yJI0-
BJICTBOPUTEITLHOE BIIAJICHHE
HaBbIKaMU TPUMEHEHUs MOITy-
YEHHBIX 3HAHUM U YMEHWH IIpH
petieHn  Tipo(eCCHOHATBHBIX
3a7a4 B paMKax YCBOEGHHOI'O
yueOHOro Marepuara.
2 Oamma — CTYIEHT TPOIEMOH-
CTPUPOBAIT HEJIOCTATOUHBIN YpO-
BCHb BIQJICHUS YMEHUSIMH U
HABBIKAMH TIPU PELICHUH TIPO-
(hecCHOHAIBHBIX 33/1a4 B paMKax
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HaunmenoBanue
OLIEHOYHOI0 Cpel-
CTBa

Cpoxu
BbINOJTHEHU S

Ixamaa one-
HUBAHUSA

Kpurepun
OlleHUBAHUS

YCBOGHHOTO Y4eOHOTO Marepua-
Ja.

PI'P

B TEUCHHE Ce-
MecTpa

30 GamioB

30 GamioB — CTyAEHT TOKa3ajl
OTJIMYHBIC HABBIKU MPHUMEHEHHS
MOYYEHHBIX 3HAHUWA U YMEHUH
IpH pelieHnd MpodeccroHab-
HBIX 33Ja4 B paMKax YCBO-
€HHOTO y4eOHOro Marepuaa.

20 6amioB — CTyAEHT TOKa3ajl
XOpOILIE HABBIKK TPUMEHEHUS
MOJYYEHHBIX 3HAHUWA U YMEHUH
NP pelieHnd MpodeccroHab-
HBIX 33]]a4 B paMKaX YCBOEHHO-
ro y4eOHOr0 MaTepHaia.

15 GamioB — CTymeHT TOKa3al
YIOBJIETBOPUTENILHOE BIIaZICHUE
HaBbIKaMU TPUMEHEHUsI TOITy-
YEHHBIX 3HAHUM U YMEHWH IIpU
pemieHn  ipo(eCCHOHATBHBIX
3a7a4 B paMKaX YCBOEGHHOI'O
yueOHOro Marepuara.

0 GayIoB — CTYJEHT IPOAEMOH-
CTPUPOBATT HEJIOCTATOUHBIN YpO-
BCHb BIIAJICHUS YMEHUSMH U
HABBIKAMH TIPU PELICHUH TIPO-
(heccOHATBHBIX 33/1a4 B paMKax
YCBOGHHOTO y4eOHOTO Marepua-
Ja.

HUTOTI'O:

100 6amoB

Kpurtepuu onieHKH pe3yibTaToOB 00y4eHHs MO AUCHHUILINHE:

0 — 64 % OT MakCHMaJbHO BO3MOXHOH CYMMBI OajUIOB — «HEYIOBJIETBOPUTEIHHO»
(HeIOCTaTOYHBIN YPOBEHD JUIsl IPOMEKYTOUHOM aTTeCTallMu O JUCIUILIUHE);

65 — 74 % oOT MaKCUMaJbHO BO3MOXKHOM CYMMBI OaJIOB — «yIOBJIETBOPUTEIHHO
(TTOporoBbIf (MUHUMABHBIN) YPOBEHB);
75 — 84 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJJIOB — «XOPOIIO» (CPeIHUN YPOBEHbD);
85 — 100 % ot MakcuMaiabHO BO3MOKHOI CyMMBI 0OAJJIOB — «OTJIMYHOY» (BBICOKUHN (MaKCH-

MaJIbHbII1) YPOBEHD)
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3 TunoBble KOHTPOJILHBbIE 321aHUSI WM HHbIE MAaTEPUAJIbI, HEO0X0IMMBbIE JIJIs
OLEHKHU 3HAHUI, YMEHH i, HABBIKOB U (MJIM) ONbITA JeATEJIbHOCTH, XapaKTepH-
3yomme npouecc popMupoBaHus KOMIIETEHIIUI B X0/1e 0CBOeHHsI 00pa3oBa-
TeJbHOH MPOrpaMMbl

3.1 3agaHus QI TeKYyIero KOHTPOJIsl yCeBaeMOCTH

Tecr
1) Bequre npaBuIbHBIN OTBET:
BocbMepruyHOe Unciio 3aKaHIUBACTCS CTPOYHOM JIATUHCKOM OYKBOH ...
2) IlepemeHHas X sIBIIsIETCS paH)KUPOBAHHOM B Cllydae

a)X:=5 B)X:=1,1.2..5
6) x:=1011b r)X:=4+ 3i
3) YcraHoBUTE COOTBETCTBHE:
a) OyJIeBO paBHO 1) -
0) mprcBanBaHUE 2) =
B) YUCICHHOE PaBHO 3):=
T') CHMBOJIBHOE PaBHO 4) =
4) dyHKIKS, BBIMOTHSIONIAS OTIEPAIHIO PA3JIOKHTh HA MHOKUTEIH
a) factor B) expand
6) simplify r) substitute

5) BBeauTe npaBuIIbHBIN OTBET:
x(x + 1)? — 2x(x + 3)expand,...— x3 — 5x
6) Oyukius ged(a,b) naxoaur

a) HOK(a,h) ») HOJI(a,b)

0) ocTaTok OT jeneHus a Ha b r) C°

7) B okHe il MOCTpOCHHMS IeKapToBa rpaduka MycToe Mojie B CepeinHe BEPTUKAIBHON
OCH, IPETHA3HAUYECHO

a) JUIsl 3HaYEHUs, YCTaHABJIMBAIOIIETO pasMep | B) Ul JUCKPETHON IEPEMEHHOU
TPAHUILBI

0) s GyHKIIMK T) ISl HA3BaHUsL OCU

8) BBenuTe nmpaBHIIbHBINA OTBET
[Tpu noctpoenunu nosnsipaoro rpadguka MathCAD moka3eiBaeT Kpyr ¢ N MOJsSMH BBOJA,

9) Kax crpouts nosepxsocTs g(X,y):=x? + y?

a7
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0) r)

10) YcTanoBuTE COOTBETCTBHE:

a) OyHKIMS, CO3AA0MIas AUarOHAJIbHYIO Mart-
pHILy, DJIEMEHTHI TJIaBHOM JUArOHajau KOTOPOH
XPaHATCA B BEKTOPE N

1) diag(n)

0) @OyHKuuUs, CO3MaroIas W 3arMOIHSIOIIA
MaTpHILY, SJIEMEHTBI KOTOPOI XPAHSTCS B j-OM
crondie W i-0if CTpOKE paBeH 3HAYCHUIO
byuknuu f

2) matrix(m,n,f)

B) OyHKIIKA, CO3/IaI01Iast €IMHUYHYIO0 MAaTPUILY
nopsiaka n

3) identity(n)

r) OyHKIMS, NPUBOASILIAS MAaTPULLY K CTYIEH-
YaTOMY BHUJY C €IMHUYHBIM Oa3UCHBIM MHHO-
pom

4) rref(n)

11) BBeauTte npaBrIIbHBINA OTBET:
135

206

)10

Ecnu 3anate maTpuny A: = (

3HAUEHUEM DJIEMEHTA a4, Oyer. ..

-1-2 12
12) Jlaasl MaTpuiisl A := (—3 — 7) uB:= (3 7) torna Stack(A,B) Oyner paBeHn
—4—9 49
1 2 -1-2 12
3 7 B)<—3—7 3 7)
N E -9 1 s
-3 =7
—4 -9
-1-4 -1-2
6)(—9—49> -3-7
—-16 — 81 r) —4-9
1 2
3 7
4 9

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

a) YIIPOCTHUTH BBIPAXKEHUE

B) yKa3aTh K03()pULMEeHTHI ypaBHEHUS

0) 3a71aTh HAYAJTLHOE 3HAYEHUE X

I') yKaszaTh CBOOOJHBIE KOI(P(DUIIMEHTH ypaB-
HEHUA

14) Pemast ypaBHEHHUsI WIIM CHCTEMBI ypaBHEHUI ¢ TIOMOIIbI0 Oyioka given-find , pemenue

oyner

a) TOYHOE

B) NPHUOIIKEHHOE

0) MUHIMaJILHOE

I') MAKCUMAJIbHOE

15) Pemas ypasuenue x* — 18x% + 6 = v2x ¢ nomompio ¢pyakuuu solve, To oneparop

OyJIeT BBITJISAZIETh CIACAYIOIIMM 00pa3oM

a) x* — 18x2 + 6 = /2x solve, x—

B) solve(x* — 18x% + 6 — V2x) -

0) x* — 18x2 + 6 = v2x solve—

r) solve(x4 —18x%+ 6 — v2x),x -
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16) [dnst TOro 4ro0Obl HAMTH YETBEPTYIO MPOM3BOAHYIO (pyHKIHMU COS(X), TO BBIpaKCHUE
BBIYHUCIIAIONIEE TPOM3BOIHYIO OYJIET BBIMVISLIETh CIAENYIOIUM 00pa3oM:

d 4
a)[—]*cos(x) - B) ﬁcos(x) - %cos(x) -
0) g cos(x) = r)(f—:4 cos(x) =

17) Onepanus paznoskenus B psin Teimopa ¢yukuuu Sin (X), mpuueM TOYKa, B OKPECTHO-
o Vs
CTH KOTOPO# CTPOHMTCS Pa3jioCHHUE, PaBHA —, & CTENCHb CTAPILICIO YICHA B Pa3/I0KCHHU 9, Oy-
JIET UMETh BH]T

a) series[sin (x); g, 9]- B) sin (X)series[ g, 9] -

6) sin (x)series, x= % 9- r) series(sin (x)); %, 9-
18) Kakyto KHOIIKY HE COIEP>KUT MTAHENb MaTEMaTHYECKOIo aHaJIn3a

a) lim_,, B) lim_, ;-

0) lim_, ,+ r) lim_,

3ammTa J1a00paTOPHBIX padoT
Jlabopamopnas paboma 1. OcHoBBI paboThl B cpene MathCAD

1) KaxoBsl Ha3HaueHHMe U BO3MOXHOCTH MathCAD?

2) Kak paborats ¢ mexio B MathCAD?

3) Kak 3anatorcs nepemennsie B MathCAD?

4) Kaxkwue onepatopbl npucBariBaHus Bbl 3HaETE?

5) Kak Beramcistorcs mpousBoHbie u uHTerpansl B MathCAD?
Jlabopamopnas paboma 2. Iloctpoenue rpadukos B cpeae MathCad

1) Kak nmoctpouts rpaduk?

2) Kak mocTponTs HECKOJIBKO IpaKOB B OJHOM CHCTEME KOOpANHAT?

3) Kak nmoctpouts nexkapToBbliii rpaduk?

4) Kaxk ordopmarupoBaTh mocTpoeHHBIH Tpadux?

5) Kak nmoctpouts rpaduk KpuBOi, 3a1aHHON TapaMETPUUECKHU?

6) Kax moctpouts rpaduik B mosipHON cucTeMe KOOpIUHAT?

7) Kak noctpouts rpaduk mosepxnoctu?
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 TAHEIW HHCTPYMEHTOB MaTpHIIBL.

4) Kaxk BcTaBuTh MaTpuuHble GyHKIIUNA?

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

1) Kak MoxxHO pemuTh HenuHelHoe ypaBHeHue B MathCAD?

2) Kaxk naiiTn HavaibHOE MPUOIMIKEHUE KOPHS YpaBHEHUs?

3) st gero ucnonb3yercs GyHkus polyroots?

4) Kak MOXHO pemuTh CUCTEMY JIMHEWHBIX YPABHEHHI?

5) Kax MOXHO pemnTh cucTeMy HETMHEWHBIX YPAaBHEHUN?
Jlabopamopnas paboma 5. UccnenoBanue ¢pynknuii B cpene MathCad

1) Haiitu Touku nepeceyeHus ¢ OCSIMHU.

2) BoIssicCHUTD siBsieTCS T PYHKITHS YETHOM, HEUETHOM WIIM OOIIIEero BUIA.

3) Haiitu uHTEpBabl MOHOTOHHOCTH U TOYKH SKCTpeMyMa () yHKITUH.

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

5) Haiitn acumntoTsl rpaduka QyHKITUN.
Jlabopamopnas paboma 6. CuMBOIbHBIC BRIUUCICHUS B cpene MathCad

1) Pa3noxuTh Ha MHOKHUTENH, UCIIONIB3Ys onepanuio CuMBOJIbI — DakTop;
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2) Hcnons3ysa onepaunto CuMBoibl — PacmmpuTh, pa3iokuTe MO CTEIEHSIM IMOJTy-
YEHHOE BbIPaXKECHHUE;

3) Ucnons3ysa onepaunto CumBoisiel — Ilogo0HbBIe, CBEpHUTE MOTYYSCHHOE BBIpaXKe-
HUE 10 MEPEMEHHOMH Z.
Jlabopamopnas paboma 7. IlporpammupoBanue B cpeae MathCad

1) CocTtaBuTh pOrpaMmy - GYHKITHUIO, BEIYUCIISIONIYIO (DYHKITHIO Y(X)

2) CocTtaBuTh MporpaMmy - GyHKLHUIO, BRIYUCIIONYIO QyHKIUIO f(X,y), TakKuM 00-
pa3zoM, 94TOObI 3HAYEHUS X M Y HE BBIXOIWIIM 32 IIpeiesbl 00actu onpeaenenus GyHkiuu f(X, y).

3) [octpouTts rpaduku pynxmmii y(x) u f(x,y)

3.2 3apanus 118 NPOMEKYTOYHOM aTTecTalluu

PacuerHo-rpadguyeckas padbora

Hcxonnnlie 1anHbIe:

3AJJAHME 1.

Pemmnth 2 HeNMMHENWHBIX ypaBHEHHUS ¢ TOUHOCTHIO 110 0,0001

3AJJAHMUE 2.

Pemmnth cuctemy 2 HEMMHENMHBIX YpaBHEHUA ¢ TOYHOCTHIO 10 0,0001

3AJTIAHMUE 3.

Pemuts nuddepennmanbapie ypaBHEHUS! IEPBOTO M BTOPOTO MOPSAKA ¢ TOYHOCTHIO /10
0,0001

3AZTIAHMUE 4.

Peumuth cucremy nByx auddepeHnnanbHbIX YpaBHEHH TIEPBOTO MOPSIKA C TOYHOCTHIO
10 0,0001

3AJTIAHHUE 5.

Pemmnths cuctemy JMHEHHBIX ypaBHEHUSI ¢ TOYHOCTHIO 10 0.0001 MaTpuyHBIM METOMIOM.
[IpoBepky BeIMOTHUTH MeTOIOM Kpamepa. McxonHbIe JaHHBIC B3STh U3 TAOIHIIBI.

3AZTIAHMUE 6.

Omnpenenute Gpynknuio f(t, a). [IpenapuTensHo onpenenuB nepeMeHHbIe ®, X, a. [Toka-
xute Tabnuiy 3Hadennii Gpyukiun. [Tocrpoiite rpaduxu Gpyukmuu f(t, @) 111 AByX pasHbIx 3Ha-
YEHUU apryMeHTa a .

3AZTAHME 7.

Jns dyHkumu, paBHOW BhIpakeHuto f(x, y) HaiimuTe mepByro U BTOPYIO YacTHBIC MPOU3-
BOJHBIC TI0 ¥ . BeruncnuTe 9acTHy0 mpou3BOoAHYIO 1Mo B Touke (1; 0,1). YacTHbIC IPOM3BOAHBIC
B Mathcad maxonsrcs Tak ke, Kak ¥ OOBIYHBIE.

3AZTIAHMUE 8.

Pemmre anrebpandeckoe ypaBHEHHUE

3AZTAHME 9.

Hanummre nmporpammy Juisi BRIYUCIICHUS 3HAUYCHUN (DYHKIIUU y JUIS BCEX 3HAUCHUH ap-
TYMEHTa X Ha 3a]aHHOM MHTEpBAJIC [X,, X, ] C 3aaHHBIM miaroM dy ¢ UCIOIb30BAHUEM OTEPATO-
poB BetBieHus if u oneparopa 1ukia for,

3AZTIAHME 10.

Jlist 3amaHHON B BapuaHTe (QYHKIUU TMPOBECTH MOJIHOE MUCCIICOBAHKUE U MOCTPOUTH Ipa-
UK.

3AJJAHME 11.

Co31arh CTaTUCTUYECKYIO COBOKYITHOCTb, UCIOJb3Ys JATUMKHU CIydalHbIX yucen. Komnu-
YECTBO YUCEJ CTATUCTUYECKOW COBOKYMHOCTH M MPUHSITH CAMOCTOSTENbHO. ONpeeuTh HEHTP
TPYIIIAPOBAHUS CTATUCTUYECKONW COBOKYITHOCTH, BEJIMUMHY paccesHus. I[loctpouts rucrorpam-
My C TIPOM3BOJBHBIMU CETMEHTAMHU Pa30UEHUS U TUCTOTPaMMy C pa3OMEHUsSMHU Ha paBHBIC Cer-
MEHTHI.

3AJJAHMUE 12.
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[TocTtpouts rpaduk; pemnTh CUCTEMY ypaBHEHUH, HAUTH TUIONIA/1b, OTPAaHUYCHHYIO I'pa-
(dbuKamMu KPUBBIX

3ATAHME 13.

Tpebyercsa onpenenuTs (yHKIHUIO, KOTOpas BHIIOIHIET MPEACTABICHHbIE B BapHaHTaX
3a/1aHMUs.
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Jlucr perucrpanun usmenenui k PI1J1

n/n

OcHoOBaHME BHECEHUS
N3MCHCHUA

KonnuectBo
CTpaHUI]
A3MEHEHUS

Iloamuce
pazpaboTunka

PII/T
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