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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
®enepannu Ne 1016 ot 13.08.2020, u ocHoBHOI mpodeccroHabHONH 00pa30BaTeIbHON TPO-
rpaMMBI TOATOTOBKH «YTIpaBlieHUE TOCYAAPCTBEHHBIMH MPOCKTAMH U TIPOTpaMMaMu» IO
HanpasieHuto 38.03.04 ['ocynapcTBEHHOE M MYHULIMTIAIBLHOE YIIPaBJIEHHUE.

IIpakTryeckasi MOArOTOBKA OCYLIECTBIISIETCS HA OCHOBE:!

[Tpodeccuonanpusiii crangapt 08.041 «CIIELHUAJIMCT B COEPE VIIPABJIEHUSA ITPOEK-
TAMU TOCYIAAPCTBEHHO-YACTHOI'O ITAPTHEPCTBA». O06o6meHHas TpynoBas
byuknus: A. MHbopMalimoHHO-aHATMTUYECKOE MPOBEACHUE MOJATOTOBKM MPOEKTa rocyaap-
CTBEHHO-YaCTHOT'O MapTHEPCTBA.

3agaun [TproOpereHne NpakTUUYECKUX HAaBBIKOB pabOTHI B KOHKPETHBIX MAKeTax, CH-
AUCIHUILTHHEI creM KomnbloTepHOU MareMaTHku (CKM) mo pemieHHio 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

[Iponecc wm3ydeHnss pucuuiumHbl «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

Koa mo ®1'0C NHauKkatopel 1OCTHXXKEHUS [Tnanupyemblie pe3ynbTaTsl 00y-
YCHUS 110 AUCHUIIIINHE

OBIIEITPO®ECCHUOHAJIBHBIE

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




Kox no ®I'OC

NHaukaTopsl TOCTHKEHUS

[Tnanupyemble pe3yiabTaThl 00y-
YEHUsI M0 AUCLUIUINHE

dopmanroHHO-
KOMMYHHUKAIIMOHHBIE
TEXHOJIOTUH, TOCY-
JApPCTBEHHBIE U MY-
HUIUTIAIBHBIC WH-
dbopMaImoHHBIC CH-
CTEMBI; IPUMEHSATh
TEXHOJIOTHH DJIEK-
TPOHHOTO MpaBH-
TENIbCTBA U MPEJIO-
CTaBIJICHHSI TOCyIap-
CTBEHHBIX (MYHUIIH-
NaJIbHBIX) YCIYT

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

Ymeer BRIOUpATH CIIOCOOBI U
cpencTBa HHPOPMAITMOHHBIX
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
CpeaCTB MHPOPMAITUOHHBIX TEX-
HOJIOTUH JJIsl ToucKa, 00paboTKH,
aHaJIM3a U TIPEJICTABICHUS HH-
dopmanuu

3 MecTo nucuMIMHbBI (MOIYJIsI) 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 NIPU U3YUYEHUU TUCHUIUIMHBI «CpeacTsa
ABTOMATU3UPOBAHHBIX BBIYUCICHHI», OyAyT BOCTpeOOBaHBI MpPHU H3YYEHUU TMOCIETYIOIINX
aucuuIuivg «lIpuknagHON CTaTUCTUYECKUM aHAIIA3Y.

Jucuumnnuza «CpeacTBa aBTOMAaTU3HUPOBAHHBIX BBIUMCIICHUI YaCTUYHO pealiu3yeTcs B
¢dopme mpakTHUecKoi moArotoBku. [IpakTrdeckas MoAroToBKa OpraHU3yeTcsl MyTeM IMpOBeie-
HUS JICKIIMOHHBIX U MPAKTUYECKUX 3aHITHH.

JuctumumHa «CpencTBa aBTOMAaTU3MPOBAHHBIX BBIYMCICHUN» B PaMKax BOCIUTATENb-
HOH paboThl HampaBieHa Ha (HOPMUPOBAHUE Y OOYUAIOIIMXCSI YMEHHUS apTyMEHTUPOBATh, CaMo-
CTOSITENIFHO MBICIUTD, Pa3BUBAET TBOPUYECTBO, MPO(ECCHOHATLHBIC YMEHHS.

4 O0beM TMCUMILUTHHBI (MOYJIsI) B 3a4€THBIX eIHHUIIAX ¢ YKA3aHHEM KOJIHYeCcTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYIO padoTy 00y4aommuxcs ¢
npenoaasaresieM (Mo BUAAM y4eOHbIX 3aHATHIA) M HA CAMOCTOSTEJIbHYIO PadoTy
00yYarIIHuXCs

OO61mas TpyI0eMKOCTh (00beM) TUCIUIIINHBI cocTaBmsieT 3 3.€., 108 akaz. gac.
Pacnipenenenne o0bemMa JUCITUTUIMHBI (MOIYJIS) TTO BHAAM YYCOHBIX 3aHSATHH MPECTaB-

JIEHO B Tadymue 2.

Tabnuua 2 — O6beM TUCIUILIMHBI (MOIYJIs) IO BUJAM YUEOHBIX 3aHATHH

O0BpeM JUCHUIIINHBI

Bcero akagemu-
YeCKHX YaCOB

OO6mmas TpyA0€MKOCTh TUCITUTUTHHBI

108

KonTakTHasi aynuTopHasi padboTa o0yyamommxcsi ¢ npenoaasareseM (mo 48
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O0beM TUCHUTIIINHBI

Bcero akagemu-
YeCKHX YaCOB

BH/IaM Y4eOHbIX 3aHSATHII), BCEro

B ToMm uucie:

3aHATHS JeKIUOHHOT0 THIA (JEKIUU U UHbIE y4eOHbIE 3aHATHS, IPELy- 16
CMaTpHBaOILME IPEUMYILIECTBEHHYIO Nepeady yueOHOW HHpOopMaLuu 1e-
JArOTMYECKUMU PAOOTHUKAMH )

B TOM 4Hciie B (hOpMe MPAKTUUECKON MOATOTOBKHU: 2
3aHATHS CEMHUHAPCKOI0 THNA (CEMHHAPBI, IPAKTUUECKUE 3aHSTHS, IPaK- 32
TUKYMBI, 1a00opaTopHbIe pabOoThl, KOJJIOKBUYMBI M HHbIE aHAJIOTUYHBIC 3a-

HSATHS)

B TOM 4Hciie B (hOpMe NMPAKTUYECKOW MOATOTOBKHU: 4

CamocrosiTesbHast padoTa 00y4alOUIMXCA M KOHTAaKTHas padoTa, BKIIO-
YaroIas rpynnoBble KOHCYIbTAIlUN, HHAUBUIYAIbHYIO paboTy 00yyaro-
IIKMXCSl ¢ IPenojaBaTessiMU (B TOM YUCIIe MHIMBUAYaAIbHbIE KOHCYJIbTALUN); 60

B3aMMO/ICICTBHE B 3JICKTPOHHOH MH(OPMAIIMOHHO-00pa30BaTeIbHOM cpeie
By3a

[TpomexxyTouHast arTecTarusi 0OyJaronuxcsi — 3a4deT C OLEHKON

5 Copep:xanue THCHUINIMHBI (MOAYJIS1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aejam)
€ YKa3aHHeM OTBeCHHOI0 HA HUX KOJHMYeCTBa aKa/leMHYeCKHX 4YacOB U BUI0B

y4eOHoil padoThl

Tabmuna 3 — CTpykTypa U cofepKaHue TUCITUTUINHBI (MOTYIIS)

Bunsl yueOHoI paboThI, BKIIOYAst CAMOCTOS-
TEIBHYIO Pa0b0Ty 00 YJAIOIIUXCS i TPYI0EM-
KOCTb (B yacax)

KonrtakTHas pabota

HaumeHoBaHMe pa3zienos, TeM U COJEpKaHHue npernoiaBaTess ¢ 00yJaronMMHUCS
marepuaia Jlekmmun | Cemunuap- | JlaGopa-
CKHe TOpHBIC CPC
(mpakTu- | 3aHATHSI
YecKue
3aHATHUS)

Pazoen 1 Onpeodenenue gpynxyuit. Ilocmpoe-

2 - 10 12

Hue zpagukoe.
Tema 1.1 Cnocobwi 3a0anus nepemeHHbix u

. . 1 2 2
@yuxyui. [locmpoenue epagpuxos gynrxyuil.
Tema 1.2 Peoaxmuposanue u usmeHenue napa- 1 4
Mempos epaduros GyHKyuuU.
OcHosvl pabomul 6 cpede MathCAD 4 2
Ilocmpoenue epaghuros 6 cpede MathCad 4 4
Pazoen 2 Pewenue anzeopauueckux ypasme- 4 i 10 12
HUil, cucmem ypagHeHuil.
Tema 2.1 Pewenue ancebpauyeckux ypasHeHutl 2 2
U cucmemvl ypasHeHul.
Tema 2.2 U3zyuenue scmpoeHnblX hyHKYULL
HAX0XHCOeHUsI KOPHELl, IKCMPeMyMOo8 U NOJUHO- 2 4

MO8 XapaKmepucmuyecKux ypasHeHu.




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 4
Pewenue ypasnenuii 6 cpede MathCad 4 2
Pazoen 3 Annpokcumayus, unmepnonayus, 2 4 12
pezpeccus
Tema 3.1 Jluneiinas u cniaiin uHmMepnoaAYUl,
aKcmpanonayuu (TuHeluras, Kyoudieckas, napado- 2 6
JU4ecKas), TUHeHas u napaboaudeckas pespec-
cuu
Uccneoosanue gynurxyuii 6 cpeoe MathCad* 4* 6
Pazoen 4 Pewenue ougppepenyuanvuvix ypas- 4 i i 12
HEHUIl U UX CUCmeM.
Tema 4.1 Pewenue ougpepenyuanvrvix ypashe- 2 6
HUlL
Tema 4.2 Pewenue cucmem ouggepernyuans- o 6
HbIX YPAGHEHUN™
Pazoen 5 Mathcad: Inemenmul npocpammupo- 4 i 8 12
8aHUsL.
Tema 5.1 Onepayuu c sexmopamu u Mmampuya- 2 4
MU.
Tema 5.2 CumgonbHvle blUUCTEHU 6 2 4
MathCAD.
CumeonvHule guruucienus 8 cpeoe MathCAD 4 2
Onepayuu Hao 8eKkmopamu U Mampuyamu 4 2
uToro 16 : 32 60
N0 JMCHHIJIMHE

* peanuzyetcst B popMe MPAKTUIECKON TTOTOTOBKH

6 BHeayauTopHasi caMOCTOSITeIbHAs Pa60Ta 00yYAIOIIUXCS MO TUCIUIIIHHE
(Mony.J10)

[Ipr mIaHUPOBAHMM CaMOCTOSITEIBHON pPabOTHl CTYACHTY PEKOMEHIYETCS PYKOBOJ-
CTBOBATHCS CIEAYIOLUIUM pacHpeie]IeHHEeM YacOB Ha CaMOCTOSITENbHYIO padoTy (Tabnuua 4):

Tabnuna 4 — PekoMenyeMoe pacipeesieHne 4acoB Ha CAMOCTOSTEIbHYIO paboTy

KoMnoHeHTBI caMoCTOSITEILHOM PadoThI KoauuecTBo yacon
W3yueHne TeopeTHUeCKUX pa3/ie0B AUCIMILINHbI 26
[ToaroroBka K 3amure J1a00paTOPHBIX padoT 14
IToaroroska u opopmiieHne PT'P 20
60

7 OHeHO‘leIe CpeacTBa 1Jid NPOBEACHUA TEKYIIEro KOHTPOJIsA
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U MPOMEKYTOYHOM aTTecTaly 00y4aloImMXxcs 10 AUCHHUILINHE (MOLYJII0)

@OH/I OLIEHOYHBIX CPEJCTB ISl IPOBEACHUS TEKYLIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPO-
MEXKYTOUHOM aTrTecTauuu npeacraniieH B [Ipunoxenun 1.

[ToyHBI KOMIUIEKT KOHTPOJBHBIX 3aJaHU WM MHBIX MaTepHalioB, HEOOXOIUMBIX IS
OIICHUBAHUS PE3YyIbTAaTOB OOyUEHHUsS MO JUCHUIUIMHE (MOIYJI0), MPaKTUKE XPAHUTCSA Ha Ka-
benpe-pazpaboryrke B OyMakHOM M 3JIEKTPOHHOM BHJIE.

8 VYueOHo-MeTOaMYeckOe ¥ HH(POPMAINMOHHOe o0ecmevyeHUe JTUCHUILIUHBI
(MoayJis)

8.1 OcHoBHas quTEpaTypa

1) Meronus! Beruucienuit B nakete MathCAD : yue6HOe mocobue / U. A. benapes, 10. 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. — Texkcr : anexkTponHbii // LudpoBoit 00pa3oBaTebHBIA pecypc
IPR SMART : [caiir]. — URL: https://www.iprbookshop.ru/68893.html (mata oOpameHus:
13.05.2022). — Pexum jgocTyma: Jas  aBTOpu3HMp.  mois3oBareiei. - DOI:
https://doi.org/10.23682/68893

2) Pemrenue umxenepusix 3a1ad B makere MathCAD : yuebnoe nocobue / FO. E. Bocko-
OoiinnkoB, A. ®@. 3anopoxusiid, JI. A. JIutBunos, FO. I'. Uepnsiit ; non penakuueii FO. E. Bocko-
ooitHnkoB. — HoBocuOupck : HoBocuOMpcKuii  TroCcyJapCTBEHHBIM  apXUTEKTYpPHO-
cTpoutenbHblii yHuBepcuteT (Cubcrpun), 9bC ACB, 2013. — 121 ¢. — ISBN 978-5-7795-
0641-0. — Texcr : anexTponnsbli // Lludporoit oOpazoBarensHblii pecypc IPR SMART : [caitt].
— URL: https://www.iprbookshop.ru/68838.html (mara oOpamenus: 13.05.2022). — Pexum
JOCTYyTIA: JIJIsl aBTOpU3Up. mojb3oBareseit. - DOI: https://doi.org/10.23682/68838

3) Ucaes, 0. H. [Ipaktuka ucnons3oBanust cucrembl MathCad B pacuerax siekrpuye-
CKHMX M MarHUTHBIX 1ienei : yaeoHoe nocooue / 0. H. Hcaes, A. M. KynmoB. — Mockga : CO-
JIOH-TTPECC, 2017. — 180 c. — ISBN 978-5-91359-123-4. — Tekcr : anekrponusiit // Lug-
pOoBOIt 00pazoBaTenbHbBIN pecypc IPR SMART : [caiT]. — URL:
https://www.iprbookshop.ru/90411.html (nata obpamenus: 13.05.2022). — Pexxum pocrymna:
JUTS aBTOPHU3UP. TTOJIb30BaTeINeH

8.2 lomoJHUTeJILHAS JIUTEpPaTypa

1) desxonos, B. I1. Mathcad 8—12 ans cryaenrtoB / B. I1. JIpskonoB. — Mocksa : CO-
JIOH-TIPECC, 2005. — 632 c. — ISBN 5-98003-212-6. — TekcT : 3JIeKTpOHHBIH // DIEeKTpOH-
HO-OMOMMOTeYHAs cucrema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/20845.html (mata oopamenus: 13.05.2022). — Pexxum mocryma:
JUTSL aBTOPU3UP. TIOJB30BaTENeH

2) Mutpodanos, C. B. Ucnonp3oBanue cuctempl MathCAD nipu pemieHnn 3aaad djeK-
TPOTEXHHUKU U DJIEKTPOMEXAHUKU : METOAMYECKHE yKa3aHusi K BeimoiHeHUIo PI'3 mo mucrm-
muHe «[Ipuknagaeie 3amaun mporpammupoBanus»y / C. B. Mutpodanos, A. C. IlageeB. —
Openbypr : OpenOyprckuii rocynapctBeHHblii yauBepcurer, ObC ACB, 2005. — 39 c. —
Tekcr : anexkTpoHHBIN // DnekTpoHHO-O0ubanotreunas cuctema [IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/51516.html (mara obpamenusi: 13.05.2022). — Pexum pgocryma:
JUTsL aBTOPU3UP. TIOJIb30BaTeNel

3) Anexun, B. A. DnekTpoTexHuka U 3J1eKTpoHUKa: JIabopaTOpHBIA MPAKTUKYyM C HC-
MOJIb30BaHWEM MUHHATIOPHOM DJIEKTPOTEXHUUECKOM J1abopatopuu MDJI, KOMIIBIOTEPHOTO MO-
nenupoBanusi, Mathcad u LabVIEW : yueOnoe nocobue / B. A. Anexun. — Caparos : By3os-
ckoe obpazoBanue, 2017. — 225 ¢. — ISBN 978-5-4487-0014-9. — TekcT : 351eKTpOHHBIN //
DNeKTPOHHO-ONOIMOTeUHAs cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/64898.html (mata obpamenus: 13.05.2022). — Pexum mocryma:
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JUIsl aBTOpHU3Up. moib3oBateneid. - DOI: https://doi.org/10.23682/64898

8.3 CoBpemennbie mnpodeccuoHATbHBbIE 0a3bl JaHHBIX W HH(pOPMAIHOHHBIE
CIPaBOYHbIE CHCTEMbI, HCNOJIb3yeMble MPHU OCylIeCTBJIEeHUH 00pa30BaTeIbHOI0
npouecca no AUCUUIINHE
1) 3BC ZNANIUM.COM: snekTpoHHO-OMONMHMOTEYHAs CHCTEMa : cailT. — MOCKBa,
2021 — OO0 «3nanuym» — URL: http://www.znanium.com (xara oopamenus: 13.05.2022). —
Pexxum goctymna: ajist 3aperucTpup. mojib30BaTeliei.

2) OBC «Opaiit»: obpazoBatensHas riargopma KOpaiit: caift. — Mocksa, 2021 — .
— URL.: https://urait.ru/ (mara obpamenus: 13.05.2022). — Pexxum mocTymna: uis 3aperHCTPHP.
MOJIb30BaTENEN.

3) DOBC IPRbooks: smexkTpoHHO-OMONMMOTEYHass cucrema : cait. — Caparos, 2021 —
000 «Kowmmnanus "Aii [Tu Ap Meaua"» — URL: http:\\www.iprbookshop.ru (mata oGpamienus:
13.05.2022).

8.4 IlepeyeHb pecypcos UH(POPMALMOHHO-TEJICKOMMYHUKALMOHHOM ceTH
«HTEepHET», HEOOXOAMMBIX JISI OCBOEHUS U CHUILINHBI (MOIYJIs1)

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

2) http://www.pts-russia.com/ - caift 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/ - Gubmuoreka pecypcos no cucreme Mathcad. Kuau-
T'H, dJIeKTpoHHbIe KHUTH Mathcad, ¢aiinsr Mathcad, ranepen rpaduku u anuMaIui,
TOJIOBOJIOMKH.

8.5 JluleH3MOHHOEe M CBOOOIHO pacHpocTpaHsieMoe MPOrpaMMHOe obecredyeHue,
HCIOJIb3yeMoe MPH OCYIIECTBJIEHHH 00Pa30BaTeILHOTO Mpoiecca
MO JUCIUNIHHE

Tabmuua 5 — [lepeyeHp UCIOIB3yeMOr0 IPOTPAMMHOTO 00eceueHHs

Haumenosanue [10 PexBM3HTHI / yCIOBUS UCTIONB30BAHUS
Microsoft Imagine Premium JlunensuonHbIi qorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CBobOoaHas JIMIECH3US, YCIOBHS UCITIOJIb30BAHMSA 110 CCBIIKE:

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

9 Opranu3auMoOHHO-TIeJaroru4ecKue ycaoBus

Opranu3zanus o0pa3oBaTeIbLHOrO Mpoliecca perJaMeHTHPYeTcs yueOHbIM TUIAHOM U pac-
nUcaHueM Y4eOHBIX 3aHATHH. SI3bIK 00ydeHwus (mperopaBaHus) — pyccKuid. J[ns Bcex BUAOB
AyAUTOPHBIX 3aHATHI aKaJIEeMUYECKUI Yac yCTaHABIMBAETCS MPOIOHKUTEILHOCTBIO 45 MUHYT.

IIpu ¢GopmupoBaHUU CBOEH HMHIMBHIYaIbHOH 00pa30BaTENbHOM TpPaeKTOpUM 00ydaro-
HIMICST UMEET MPaBO Ha Mepe3adeT COOTBETCTBYIOIMINX JUCHMILIUH U NMPOo(eccrnOHAIbHBIX MOTY-
JIeil, OCBOEHHBIX B MPOIIeCcCe MPEANISCTBYIOMIET0 00yUeHus, KOTOPBI 0CBOOOXKAAeT 00yJaroIe-
rocst OT HEOOXOAUMOCTH UX TTOBTOPHOT'O OCBOEHHUSI.


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

9.1 O6pa3oBaTe/ibHbIE TEXHOJIOTHHI

VY4eOHbIi Mpoliecc MpH MPEnoAaBaHuu Kypca OCHOBBIBACTCS HAa MCIIOJIB30BAHUU TPAIIH-
INWUOHHBIX, NHHOBAalIlMOHHBIX U I/IH(bOpMaI_[I/IOHHBIX OGpﬁSOB&TGJ’IBHBIX TEXHOJIOTUH. TpaI[I/ILII/IOH-
HbIe 00pa3oBaTeIbHbIE TEXHOJIOTHH TPEACTABICHBI JEKIUSIMH U CEMUHAPCKUMU (TIPAKTHYECKH-
MI/I) 3aHATUAMMU. I/IHHOBaLII/IOHHBIe OGp%OBaTeHBHBIe TCXHOJIOTHHU HUCIOJIB3YIOTCA B BUJC IIHUPO-
KOTO TIPUMEHEHUSI aKTUBHBIX ¥ HHTEPAKTUBHBIX ()OPM TpoBeieHHs 3aHsaTHid. HpopMannoHHbIe
o0pa3oBaTeNbHBIE TEXHOJOTHMHM PEATU3yIOTCS IMYTEM AaKTHBHM3AIMK CAaMOCTOSTENBHOW PaOOTHI
CTYJICHTOB B HH(OPMAIIMOHHOK 00pa3oBaTeIbHOMN Cpeie.

9.2 3aHATUA JEeKIIUOHHOI0 THIIA

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

Ha miepBoii Jiekiuu JIEKTOp 00513aH MPEAyIPEIUTh CTYICHTOB, IPUMEHUTEIIEHO K KAKOMY
6a3oBoMy y4ueOHUKY (yueOHUKaM, y4eOHBIM MOCOOHIM) OyAE€T MPOYUTAH KypC.

JlekIMOHHBIA KypC JOHKEH JaBaTh HAMOOJBIINK 00BheM MHGPOPMAIMK U 00eCTeYrBaTh
Oonee TiyOOKOe MOHUMaHUE YYeOHBIX BOIPOCOB MPHU 3HAYUTEIHLHO MEHBIIIEH 3aTpaTe BPEMEHH,
4eM 3T0 TpeOyeTcst OOJBITUHCTBY CTYICHTOB 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 SBJSETCA 00CYXKIeHUE Hambosee mpooem-
HBIX U CIIO)KHBIX BOIPOCOB MO OTACIBHBIM T€MaM, a Takke paz0op MpUMEpPOB M CUTYaIHil B
ayJUTOPHBIX YCIOBHSIX. B 00s3aHHOCTH mperoaBaTessi BXOIAT: OKa3aHHE METOAWYECKOHN IO-
MOIIA U KOHCYJIBTUPOBAHUC CTYACHTOB 110 COOTBCTCTBYIOIIIMM TEMaM KypcCa.

AXTHUBHOCTh Ha CEMHHAPCKHUX 3aHSTHIX OLIEHHBACTCS 110 CICAYIOIIUM KPUTEPHSIM:

* OTBCTHI HA BOIIPOCHI, MIPCAJIAracMbIC IMPCIIOAaBaTCIICM,

* y4aCTHe B IUCKYCCHSX;

* BBIIIOJIHCHUC MPOCKTHBIX U UHBIX BaHaHHﬁ;

* ACCHCTHUPOBAHHE MPEIOIaBATEII0 B IIPOBEICHUH 3aHSATHIA.

OTBeT H0JKeH OBITh apTyMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCTIONKHBIM, COIEPKATh
CCBUIKHM Ha MCTOYHUKH.

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

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

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

CamocTtosaTenbHas 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 opraHu3ai CaMOCTOSTEIbHON pabOThl CTYJEHTOB BKIIIOYAET MCIOJIb30Ba-
HUE UH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTposib pe3ynbTaToB BHEAYIUTOPHOW CaMOCTOSITEIHHOM PaOOTHI CTYJEHTOB MOMKET
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
OTJIebHBIE BOIIPOCHI Kypca, MPHUOOPETEHUsI 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 yuyeOHOM TUCIUIUIMHBI JOHKHO BECTUCH CUCTEMATHUECKU.

2. [Tocne u3yueHus: Kakoro-inbo paszena Mo y4eOHMKY WM KOHCIEKTHBIM MaTepuajgam
PEKOMEHAYETCS 110 NaMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEEIICHUS, IOHATUS pa3jie-
na.

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

4. Bcs TemaTHKa BOIIPOCOB, M3YYaE€MBIX CaMOCTOSITENIBHO, 334Aa€TCs HA JIEKIUAX MPENo-
naBaTeneM. MM e aroTcs UCTOYHHUKH (B MEPBYIO OYepe/lb BHOBb M3JaHHbBIE B MEPHOIUUYECKON
HaY4HOI uTeparype) Uit 6ojee AeTalbHOTO OHUMAaHUS BOIIPOCOB, O3BYYCHHBIX Ha JICKIHH.

[Ipu camocTosATensHON TPOPabOTKE Kypca 00ydaromuecs T0JDKHBL:

* IPOCMATPHUBATh OCHOBHBIE ONPEICTICHUS U (PaKThI;

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

* U3Y4YUTh PEKOMEHJOBAHHYIO JUTEPATypy, COCTABIATH T€3UCHI, aHHOTAI[UN 1 KOHCIIEKTHI
HanOoJiee BaXKHBIX 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 3aHATHIH HEO0OXOAMMO BECTH KOHCIIEKTHPOBAHUE 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 pabOYMX KOHCHEKTax IOJs,
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 CaMOCTOSITe/IbHOI padoTe HAX M3y4yaeMbIM MaTepHa-
JIOM M NIPH MOAT0TOBKeE K NPAKTUYECKUM 3aHATHAM

HauunaTh Hago ¢ U3yyeHHs! peKOMEHJ0BaHHOW JuTeparypsl. Heo6X01uMo MOMHHUTE, YTO
Ha JIEKIUU OOBIYHO paccMaTpUBAETCs HE BeChb MaTepual, a TOJbKO ero 4acTh. OcranbHasi ero
YacTh BOCIIOJIHAETCS B MPOLIECCE CAMOCTOATENbHOM paboThl. B ¢Bs3M ¢ 3TUM paboTta ¢ peKoMeH-
JIOBAaHHOM JuTeparypoil obs3arenpHa. Ocob0e BHUMAaHHE TIPU ATOM HEOOXOAMMO OOpaTHUTh Ha
COJIepKaHNE OCHOBHBIX IIOJIOKEHUH U BBIBOJIOB, OOBSICHEHHE SIBICHUH M (DAKTOB, YSCHEHHE
MPAKTUYECKOTO MPHJIOKEHUS pacCMaTpUBAaEMbIX TEOPETUUYECKHX BOIPOCOB. B mpoiecce »Toi
paboTbl HEOOXOAUMO CTPEMHUTBHCS MOHITH M 3alIOMHUTH OCHOBHBIE MOJIOKEHUS paccMaTpuBae-
MOTr0 MaTepuaina, MpUMepbl, MOSICHSIIOIINE €ro, a TaKke pa3o0paThCs 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-TpaduuecKoit
paboThl peKOMEHAYETCSl IPUMEPHBIN MepeueHb Y3JI0BbIX BOMPOCOB, CIIUCOK HEOOXOIUMOMN JTUTe-
parypsbl. M3naras BOIpockl TEMBI, CIEIyeT CTPOro MpHAEpKUBaThcs IutaHa. Pabora He qoimkHA
MIPEACTABISITh MEepecKa3 OTACIBHBIX TJIaB yUeOHHMKA Wi ydeOHoro mocoous. Heooxomumo u3-
JIOXUTH CO6CTB€HHBI€ C006pa)KGHI/I}I o CyHmieCTBY H3JIaracMbIX BOIIPOCOB, BHCCTU CBOU MPCUH-
noxeHusi. O0IIMe TOJ0KEHUS TOJKHBI OBITh MOAKPETICHBI U MOSICHEHBI KOHKPETHBIMH MTPUMe-
pamu. M3nmaraemblii MaTepuall Mpu HEOOXOIUMOCTH CIIEAYeT MPOUIUIIOCTPUPOBATH TAaOIHIIaMHU,
CXeMaMH, AMarpaMMaMH U 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 YKOMILJICKTOBaHBI MEOEIBbIO ¥ TEXHUYECKHUMH 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 3JIEKTPOHHON MH()OPMaMOHHO-
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
MOJKET OBITh OPraHW30BaHO KaK COBMECTHO C JAPYTUMHU OOYUAIONIUMUCS, TaK M B OTACIbHBIX
rpymmax. [IpenmonararoTcs crienuanbHbIe YCIOBHS IS TIOTYYeHUsT 00pa30BaHUs 00yUYarOIIUMHU-
Csl C OTPAaHUYCHHBIMHU BO3MOKHOCTSIMH 3/I0POBBSL.

[Tpodeccopcko-ieqarornyeckuii CocTaB 3HAKOMHUTCSI € TICHXOJIOT0-(U3UOTOTHUSCKUMH
OCOOCHHOCTSIMU OOYYaroIINXCs WHBAIHIOB M JIMIl C OTPAHUYCHHBIMU BO3MOXHOCTSMHU 37I0PO-
BbsI, UHIUBUIYAIbHBIMUA TIPOTPaMMaMH peadIMTAIlM WHBAIUIOB (TTpu Hanmuuuu). [1pu HeoO-
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XOJJUMOCTH OCYIIECTBISICTCS JOTOIHUTENbHAS MOAAEPKKA MPENoIaBaHusl THIOTOPaMH, IICHUXO-
JloramMH, COIIMaIbHBIMU paOOTHUKAMU, TPOIIEIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBHM ¢ MeTOIMYECKMMHU peKoMeHaauusMu MunoOpHayku P® (yTB. 8 anpens
2014 r. N AK-44/058BH) B Kypce MpEIoiaraeTcs HMCIOIb30BaTh COIMAIBHO-aKTHBHBIC U Pe-
(iiekcuBHBIE METOIbI 0OYUEHUS, TEXHOJIOTHH COIIMOKYJIBTYPHOH peadHIUTalUY C LEeNbI0 OKa3a-
HUS TIOMOIIM B YCTAaHOBJICHUU TMOJHOLEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUHN C JPYTMMHU CTYZACH-
TaMH, CO3JJaHUH KOM(OPTHOTO MCUXOJIOTUYECKOT0 KIIMMara B cryeHdeckoi 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 nucuuiuiMHebl unaMu ¢ OB3 ocymiecTBisieTcs ¢ MCNONb30BaHUEM CPEZICTB
o0OydeHus OOILero U CrenuagbHOro Ha3HauYeHUs (MEPCOHANBHOTO 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 HMJIH IIEKTPOHHOU (PopMe ¢ YBETUUCHHBIM MPU(TOM U KOHTPACTHO-
CTBIO (JIJIS1 JIUII C HAPYIICHUSIMU CITyXa, PeUYH, 3PCHHUS);

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

CryneHTaM C WHBaJIUJIHOCTHIO YBEITMYHMBACTCS BPEMsl Ha TMOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. [IJis TakMX CTYIEHTOB MpeaycMaTpuBaeTcs HocTymHas ¢opMa MperocTaB-
JICHWS] OTBETOB HA 3aJIaHUsl, & 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 HAPYIIEHUSIMU 3pEHHS], OOPHO-JBUTATEIHLHOTO allapara).

[Tpu HEOOXOAUMOCTH /7151 00YUAIOIMIKXCS C MHBAJIMAHOCTBIO TPOLIEypa OLEHUBAHUS 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.),
IpeUiaraéMbIx 00y4aroeMycsi, XpaHUTCs Ha Kadenpe B OyMa)kHOM U 3JIEKTPOHHOM BHJIE.
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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

Kozx mo &I'OC

HNuaukaTopbl JOCTHXEHUS

[Tnanupyemblie pe3yabTaTbl 00y-

YCHUS 11O JUCHHUITIIMHE

[TpodeccronanbHbIe

OIIK-5 Cnocoben
HUCIIOJIB30BAaTh B
npodecCHOHATbHON
JCATCIIBHOCTHU UH-

OIIK-5.1 3naet napopMaMOHHO-
KOMMYHUKAIITMOHHBIC TCXHOJIOT'UH,
rOCyJapCTBEHHBIC H MYHUIIUTIAIb-
HbIe HTH(POPMAITMOHHBIE CHCTEMBI

3HaTh METO/IBI PELIECHU 3a4a4 U
CTaHJAapTHbBIE ATOPUTMBI MIPO-
IPAMMHBIX CPEJICTB

dbopmMaroHHO-
KOMMYHHKAIIHOHHBIE
TEXHOJIOTUH, TOCY-
JTApCTBEHHBIE U MY-
HULUTAJIbHbBIC UH-
¢dopmManroOHHbIE CHU-
CTEMBI; IPUMEHSTh
TEXHOJIOTUH 3JIEK-
TPOHHOTO TIPaBH-

OIIK-5.2 YMeeT HCIoJIb30BaTh HH-
dbopMaImOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTHH, TOCYJapCTBEHHBIE U
MYHUIIUTIATbHBIE HH(POPMAIIMOHHBIE
CHUCTEMBI B Tpo(ecCHOHAIbHOM Jesi-

TCIBHOCTHU

YMeer BEIOMpPATH CIIOCOOBI U
cpeacTBa MHPOPMALMOHHBIX
TEXHOJIOTUH JUTsI peIICHHs aHa-
JUTUYECKHUX 33734

TENhCTBA U MIPEJIO-
CTaBJICHHS TOCyaap-
CTBEHHBIX (MYHHIIH-
MaJbHBIX) YCIYyT

OIIK-5.3 Bnageet HaBbIkaMu pado-
THI B Cpe/ie KOHKPETHOU CUCTEMBI
3JIEKTPOHHOTO JOKYMEHTO000pOTa

Brnagers MeToiaMu mpuMEHEHUST
cpeAcTB UHPOPMALMOHHBIX TeX-
HOJIOTHH JJIs TTIOMCKa, 00pabOTKH,

(CO10) aHalM3a U PEJICTABICHUS UH-
dhopmaruun
Tab6muma 2 — [TacmopT ¢oHIa OIEHOYHBIX CPEICTB
KonTpoaupyembie ®opmupyemas | HammeHnoBanue
pa3aesbl (TeMbl) KOMIeTeH U OLIEHOYHOI 0 IMoka3aTenu oueHKHU
AUCHUILINHBI cpeicCTBa
Paznensr 1 -5 Tecr [IpaBUIBHOCTD BBINOJHEHUS
A OI1K-5 P
3a/laHus
Pazpenwr 1, 2, 3,5 OIK-5 3amura 1abopa- | ApryMEHTUPOBAaHHOCTh OTBE-
TOPHBIX pabOT TOB
1-5 OIIK-5 PI'P IlonHoTa M IPaBUIILHOCTH
BBITIOJTHEHUS 3aJaHUS

2 Metoanueckne MaTepHAaJibl, ONpe/IesAoIHe NPoLeayPhl OlleHUBAHNUS 3HAHUI,
YMeHH i, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH, XapaKTepHu3yIolue npouecc
¢GopMupoBaHusi KOMIETEHIMH

Meroauueckue Marepuaisl, ONPEACIIAIONIUNe IPOLEeaYPbl OLICHUBAHUS 3HAHUN, YMEHUH,
HaBBIKOB U (WJIM) OMbITA AEATEIBHOCTH, IPEJCTABICHBI B BUJIE TEXHOJOTUYECKOW KapThl AUCIH-

TUTHHEI (Tabnuma 3).
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Tabnuua 3 — TexHonornyeckas Kapra

HauMenoBanue
OLIEHOYHOI0 CpeJi-
CTBa

Cpokn
BBINOJTHEHH S

Ixajna ome-
HUBAaHUA

Kpurepun
OLlCHUBAHMS

1 cemectp

Ilpomesxcymounas ammecmayus ¢ popme 3auem c oyeHKou

Tect

B TCYCHHE Ce-
MecTpa

25 6amoB

25 6amno — 91-100 % mpa-
BUJIbHBIX OTBETOB — BBICOKHI1
YPOBEHb 3HAHUN;

20 6amnoB — 71-90 % mnpa-
BUJIbHBIX OTBETOB — JIOCTa-
TOYHO  BBICOKUM  YPOBEHb
3HAHUMH;

15 6amno — 61-70 % mpa-
BUJIBHBIX OTBETOB — CpPEIHUMN
YpPOBEHb 3HAHMIA;

10 6amnoB — 51-60 % mpa-
BUJIbHBIX OTBETOB — HU3KHUI
YPOBEHb 3HAHUN;

0 6amioB — 0-50 % npaBuib-
HBIX OTBETOB — OUEHb HU3KUHU
YpPOBEHb 3HAHUM.

JlaGopaTopHas
6ora 1

B TEYCHHUE
MecTpa

5 0amtoB

JlaGopaTopHas
Oora 2

pa-

B TEYEHUE
MecTpa

ce-

5 0amtoB

JlaGopatopHas
6ora 3

pa-

B TCUYCHHUC
MecTpa

Cce-

5 damos

JlaGopaTopHas
6ora 4

pa-

B TEYEHUE
MecTpa

ce-

5 0amtoB

JlaGopatopHas
6ota 5

pa-

B TCUYCHHUC
MecTpa

Cce-

5 damos

JlaGopaTopHas
6ora 6

B TEYCHHUE
MecTpa

5 0amtoB

JlaGopatopHas
6ota 7

pa-

B TEUEHUE
MecTpa

Cce-

5 damos

5 OawioB — CTYOEHT TMOKa3al
OTJIMYHbIE HABBIKK TPUMEHEHUS
IIOJTYYCHHBIX 3HAHUM U YMEHUU
NPy PeIeHHH MPOQECCHOHATb-
HBIX 3aJa4 B paMKax YCBO-
€HHOTO yueOHOTr0 MaTepuara.

4 Gamma — CTYIEHT TOKa3al XO-
polIMe HAaBBIKM IPUMEHEHUS
IIOJTYYCHHBIX 3HAHUM U YMEHUU
NpY PEIeHHH TPOQECCHOHATD-
HBIX 337249 B paMKaX YCBOCHHO-
ro yueOHOro Marepuara.

3 Gayuia — CTyZIeHT MmoKa3an yJ0-
BJIETBOPUTENHHOE BJIAJICHUE
HAaBbIKAMU TIPUMEHEHUS TIOITY-
YEHHBIX 3HAHUN W YMEHUH TpU
peteHn  PogeCCHOHATBHBIX
3a7ad B paMKax YCBOEHHOI'O
y4eOHOro Marepuaa.

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

PI'P

B TCYCHHE Ce-
MecTpa

30 oamoB

30 GamoB — CTYHEHT MOKazal
OTJIMYHBIE HABBIKU MPHUMEHEHMS
IIOJTYYCHHBIX 3HAHUM U YMEHUU
NPy PeIeHHH MPOQECCHOHATD-
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HaunmenoBanue
OLIEHOYHOI0 Cpel-
CTBa

Cpoxu
BbINOJTHEHU S

Ixamaa one-
HUBAHUSA

Kpurepun
OlleHUBAHUS

HBIX 33/]ad B paMKax YCBO-
€HHOTO y4eOHOro Marepuaa.

20 GamioB — CTyAEHT TOKa3ajl
XOpOILIE HABBIKK TPUMEHEHUS
MOJTYYEHHBIX 3HAHUW U YMEHUH
IpH pelieHny MpodeccroHab-
HBIX 33/1a4 B PaMKaxX YCBOSHHO-
ro y4eOHOr0 MaTepHaia.

15 GamioB — CTymeHT TOKa3al
YZIOBJIETBOPUTEIILHOE BIIaZICHUE
HABBIKAMH TIPUMEHEHHS TIOJTY-
YECHHBIX 3HAHUM U YMEHWU IIpU
petieHn  poeCCHOHATTBHBIX
3a7a4 B paMKaX YCBOEGHHOI'O
yueOHOro Marepuara.

0 GayIoB — CTYZIEHT MPOIEMOH-
CTPUPOBATT HEJIOCTATOUHBIN YpO-
BCHb BIIAJICHUS YMEHUSMH U
HaBBIKAMU TIPU PEIICHUH TIPO-
(beccOHATBHBIX 33/1a4 B paMKax
YCBOGHHOTO y4eOHOTO Marepua-
Ja.

HUTOTI'O:

100 6anoB

MaJIbHbII) YPOBEHD)

Kputepuu oneHku pe3yibTaTOB 00y4eHUsI MO AUCHUILIMHE:

0 — 64 % oOT MakcUMaJbHO BO3MOXKHOW CyMMBbI OalJIOB — «HEYIOBJIETBOPUTEIHLHOY
(HeIoCTaTOYHBIN YPOBEHD JUIsl IPOMEKYTOUHOM aTTeCTalluu O JUCIUILIUHE);

65 — 74 % OT MakCHMMalbHO BO3MOXXHOW CYMMBI OallJIOB — «YyIOBJIETBOPUTEIHLHOY
(TTOporoBbIf (MUHUMABHBIN) YPOBEHB);
75 — 84 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJJIOB — «XOPOLIO» (CPeIHUN YPOBEHbD);
85 — 100 % ot MakcuMaiabHO BO3MOKHOI CyMMBI 0OAJJIOB — «OTJIMYHOY» (BBICOKUHN (MaKCH-

3 TunoBble KOHTPOJILHBIE 321aHUSI WM UHbIE MAaTePUAJIbI, HEO0X0IMMBbIE JIJIs
OLIEHKHU 3HAHUI, YMEHH I, HABBIKOB U (MJIM) ONBITA JeATEJIbHOCTH, XapaKTepH-
3ylomme npouecc popMupoBaHus KOMIETEHIIUI B X0/1e 0CBOeHHsI 00pa3oBa-
TeJbHOH MPOrpaMMbl

3.1 3agaHus QI TeKyIero KOHTPOJIsl yCleBaeMOCTH

1) BequTe npaBuIbHBIN OTBET:
BocbmepuuHoe 4nciI0 3aKaHYMBAETCS CTPOYHOM TATUHCKOM OYKBOH ...

2) IlepemenHast X SABJISICTCS] pAH)KUPOBAHHOM B CiTydae

Tect

a)X:=5 B)X:=1,1.2..5

0) x:=1011b r)X:=4+ 3i
3) YcraHOBHTE COOTBETCTBHE:

\ a) OyneBo paBHO \ 1) -
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0) nmpucBanBaHUE

2) =

B) YKHCJICHHOE PaBHO

3) =

I') CHMBOJIBHOE PaBHO

4)=

4) OyHKIMS, BHITOJIHAIONIAS OTEPAIUIO PA3I0KUTh HA MHOKUTENHN

a) factor

B) expand

6) simplify

r) substitute

5) Benute npaBUIbHBINA OTBET:

x(x + 1) — 2x(x + 3)expand,...— x> — 5x

6) Oyukius ged(a,b) naxoaur

a) HOK(a,b)

») HOJI(a,b)

0) ocTaToK OT JciieHus a Ha b

n G

7) B okHe 11 mocTpoeHHs JAeKapToBa Tpaduka MycToe Mojie B CepeAMHE BEPTHUKAIbHOM

OCH, IPCAHA3HAYCHO

a) JUIsl 3HAYEHUs, YCTaHABJIMBAIOILIETO PasMep
TPaHULBI

B) JJIsS IUCKPETHOU MEPEMEHHOM

0) s GyHKIIMK

T') JUISI HA3BaHUSI OCH

8) BBenuTe nmpaBHIIbHBINA OTBET

[Tpu noctpoenuu nosnsipaoro rpadguka MathCAD moka3eiBaeT Kpyr ¢ N MOJsSMH BBOJA,

" 9) Kak ctpouts moepxHocthb g(X,y):=x?* + y*
a3
a) B)
5,5
) 5 RN

10) YcTanoBuTe COOTBETCTBHE:

a) OyHKIM, CO3Aa0MIas IUaroHaJIbHYI0 Mart-
pHILly, DJIEMEHTHI TTIaBHOM JUArOHajau KOTOPOH
XPaHATCA B BEKTOPE N

1) diag(n)

0) DyHknMsA, co3garonias W 3aMoJHSIONIAS
MaTpHILy, JIEMEHTbI KOTOPOU XPaHSTCS B J-OM
cTonbie W I-0ff CTPOKE paBeH 3HAYCHHIO

byukiuu f

2) matrix(m,n,f)

B) OyHK1IHKA, co3Aa0MIas eAMHUYHYIO MAaTPUILY
nopsiika n

3) identity(n)

r) OyHKIMS, NPUBOASIIAS MAaTPUILY K CTYIEH-

4) rref(n)
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9aTOMy BHJIYy C €IMHUYHBIM 0a3MCHBIM MHHO-
pom

11) BBeauTte npaBrIIbHBINA OTBET:

Ecnu 3anate maTpuny A: = (; ?) 2)

-1-2
12) Jlausl MaTpusl A := (—3 — 7) uB:

, TO 3HAUCHUEM DJIEMEHTA a1, OyHeT...

12
= (3 7) torna stack(A,B) Oyner paBen

-4 -9 49
1 2 -1-2 1 2
3 7 B)<—3—7 3 7)
a4 5 49 40
-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 dyuximu root(f(x),X) Heodxoaumo

a) YIIPOCTHUTH BBIPAXKEHUE

B) yKa3aTh K03()pULMeHTHI ypaBHEHUS

0) 3a71aTh HAYAJTLHOE 3HAYEHUE X

I') yKazaTh CBOOOJHBIE KOI(P(PUIIMEHTH ypaB-

HCHUA

14) Pemmast ypaBHEHHUS WIIM CHCTEMBI ypaBHCHHI ¢ TIOMOIIBI0 Ostoka given-find , pemrenue

Oyner

a) TOYHOE

B) NPHUOIIKEHHOE

0) MUHIMAaJILHOE

') MAKCHUMAJIbHOE

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

OyJIeT BBITJIAZIETh CIACAYIOIIMM 00pa3oM

a) x* — 18x2 + 6 = v/2x solve, x—

B) solve(x* — 18x% + 6 — V2x) -

0) x* — 18x% + 6 = v2x solve—

r) solve(x4 —18x%+ 6 — v2x),x -

16) [l TOro 4ToOBl HANTH YETBEPTYIO
BBIYUCIIAIONICC TPONU3BOJHYIO GYI[GT BBITIIAACTH

MPOU3BOAHYIO GyHKIHK COS(X), TO BhIpaKEHHUE
clenyromuM 00pa3zom:

a)[-]*cos(x) -

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

0) g cos(x) =

d4
r)m cos(x) =

17) Onepanus paznoskenus B psin Teinopa ¢yukmnuu Sin (X), mpuueM TOYKa, B OKPECTHO-
o Vs
CTH KOTOPO# CTPOHMTCS Pa3jioKCHHUE, PaBHA —, & CTENCHb CTAPILICIO YICHA B Pa3/OKCHHU 9, Oy-

JIET UMETH BU

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

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

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

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

18) Kakyto KHONIKY HE COIEP>)KUT NTAHENb

MATEMATHYCCKOI'O aHaJIn3a

a) lim_,,

B) lim_, -

6) lim_ .+

r) lim_ o

3ammura J1a00paTOPHLIX padoT

Jlabopamopnas paboma 1. OcHoBbI paboThl B cpeae MathCAD

1) KaxoBbl HazHaueHne u Bo3MoxxHocT MathCAD?
2) Kak pabotats ¢ meHto B MathCAD?
3) Kak 3agarorcs nepemennsic B MathCAD?
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4) Kaxue oneparops! nprucBanBaHus Bbl 3HaeTe?

5) Kak BeIuucIisitorest mpou3BoaHbie ¥ naTerpaisl B MathCAD?
Jlabopamopnas paboma 2. Tloctpoenue rpadukos B cpene MathCad

1) Kak moctpouts rpaduk?

2) Kak nmocTpouThs HECKOIBKO TpaQHUKOB B OJTHON CHCTEME KOOPAMHAT?

3) Kax moctpouTs nexkapToBsiii rpaduk?

4) Kak ordopmarupoBats nmoctpoeHHbIi rpaduk?

5) Kaxk moctpounTs rpaduik KpuBOH, 3aJaHHON TTapaMETPUIECKH?

6) Kak nmoctpouts rpaduk B moJsipHOM cucTeMe KOopauHat?

7) Kaxk moctpouts rpaduk moBepxHoctu?
Jlabopamopnas paboma 3. Bektopa u matpunibl B cpeae MathCad

1) Kak co3naTe MaTpuily, BEKTOp - CTPOKY, BEKTOP - cTosben?

2) Kakue oneparopsl ecTb Ui pabOThI ¢ MATPULIAMU?

3) [lepeuncnure kOMaHAbl TAHEIU HHCTPYMEHTOB MaTpHIIbL.

4) Kak BcTaBUTh MaTpu4Hbie QyHKIUN?

5) Kak BBINONHATH BEIYUCICHUS, €CIM MaTpHIla 33/1aHa B CAMBOJIbHOM Buje?
Jlabopamopnas paboma 4. Pemenne ypaBHenuii B cpeae MathCad

1) Kak MoxHO pemmTh HenmuHeHoe ypaBHeHHe B MathCAD?

2) Kak HaiiTi HauanbHOE NPUOIKEHHE KOPHS ypaBHEHUs?

3) st gero ucnonwsiyercs GpyHkius polyroots?

4) Kax MOXHO pemuTh cucTeMY JIMHEWHBIX YpPaBHEHUIN?

5) Kak MOXHO pemuTh CUCTEMY HEJTMHEWMHBIX YpaBHEHUN?
Jlabopamopnas paboma 5. Viccnenosanue Gynkuuit B cpene MathCad

1) HaiiTi Touku nepecedeHus ¢ OCSIMH.

2) BoisicHUTE siBIIIeTCS M (PYHKIMS Y€THOM, HEYETHOM Wit 00IIero BUAA.

3) HaiiTi uHTEepBanibl MOHOTOHHOCTH U TOYKH SKCTpeMyMa G yHKIUH.

4) HaiitTn wHTepBallbl BBIMYKJIOCTH W BOTHYTOCTH Tpaduka (YHKIUU U TOYKH
neperuoa.

5) Haiitu acumnroTs! rpaduka GyHKIHH.
Jlabopamopnas paboma 6. CumBOIBHBIC BeIUKCcIeHUs B cpeae MathCad

1) Pa3noxuTh Ha MHOXKUTEINH, HCTIOJNB3Ys onepaliiio CuMBoisl — DakTop;

2) Ucnonp3ys onepanuio CumMBoiabl — Paciuputh, pa3iokUTe MO CTENEHAM MOJy-
YEHHOE BBIPAXKCHUE;

3) Ucnonb3ys onepanuio CumBoiibl — [lomoOHBIE, CBEpHUTE TTOJIYYCHHOE BBIpaXKe-

HUE 110 [IEPEMEHHOU Z.
Jlabopamopnas paboma 7. IlporpammupoBanue B cpeae MathCad
1) CocTtaBuTh MPOrpaMmy - QYHKIUIO, BBIYUCISIONYIO (PYHKITUIO Y(X)
2) CocraBuTh nporpamMmy - (GYHKIHIO, BEIYUCIAIONIYI0 QyHKIUO f(X,y), TakKuMm 00-
pa3om, 4ToOBI 3HAYEHHUS X U Y HE BBIXOJMIIM 32 Tpeiesibl 00sacTu onpeaenenus GpyHkuuu f(x, y).
3) [TocTpouts rpaduku Gynkuit y(x) u f(x,y)

3.2 3apaHus 118 NPOMEKYTOYHOM aTTeCcTaluu

PacuerHo-rpadguyeckas pabora
Hcxonnnlie 1anHbIe:
3AJJAHME 1.
Pemmnth 2 HENMMHENHHBIX ypaBHEHHUS ¢ TOUHOCTHIO 110 0,0001
3AJJIAHMUE 2.
Pemmnth cuctemy 2 HETMHEMHBIX YpaBHEHUA ¢ TOYHOCTHIO 10 0,0001
3AJJIAHMUE 3.
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Penmmte nuddepeHnmanbable ypaBHEHHS TIEPBOTO U BTOPOTO MOPSAIKA C TOYHOCTHIO JI0
0,0001

3AJIAHMUE 4.

Pemnte cucremy nByx nuddepeHunanbHbIX YpaBHEHUH MEPBOTr0O 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 . Briuncinre yacTHyro npou3BoAHyto 1o B Touke (1; 0,1). YacTHble npou3BoaHbIE
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 COBOKYITHOCTD, UCIIOJIB3YS JaTYUKH CIIy4alHbIX uncen. Konn-
YECTBO YHUCEN CTATUCTUUECKOW COBOKYITHOCTH M MPHUHATH CaMOCTOATENbHO. ONpeaeauTh LEHTp
IPYNIUPOBAHUSA CTATUCTUYECKOW COBOKYITHOCTH, BEIUYMHY paccesiHus. IlocTpouTs rucrorpam-
My C NPOU3BOJIBHBIMHM CETMEHTAMU Pa3OMEHMs U TUCTOrpaMMy C Pa30MEHHUSIMH Ha paBHBIE CET-
MEHTBHI.

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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Jlucr perucrpanun usmenenui k PI1J1

n/n

OcHoOBaHME BHECEHUS
N3MCHCHUA

KonnuectBo
CTpaHUI]
A3MEHEHUS

Iloamuce
pazpaboTunka

PII/T
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