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1 OOoOmmue moaoKeHus

Pabouas nporpamma auctuiuiHbel «CpeacTBa aBTOMATU3HMPOBAHHBIX BBIYUCICHHUI» CO-
CTaBJIEeHA B COOTBETCTBHH C TpeOOBaHMIMU (eAepabHOTO TOCYAapPCTBEHHOTO 00pa30BaTEIbHO-
ro CTaHJapTa, YTBEPXKAECHHOro INMpHKazoM MuHHCTepcTBa 00pa3oBaHUS M Hayku Poccuiickoii
Oenepannu Ne 144 ot 28.02.2018, m ocHOBHOHM mpodeccruoHaIbHON 00pa30BaTENHHOM IPO-
IpaMMBI MTOJTOTOBKH «DJIEKTpocHaOkeHue» 1o HamnpasieHuto 13.03.02 DnexkTposHepreTuka u
JIEKTPOTEXHUKA.

3amayn [IpuoOpeTeHre MPaKTUIECKUX HABBHIKOB PabOTHl B KOHKPETHBIX MAKeTax, CH-
AUCIHUIITINHBL cteM KommbioTepHOi MaTemaTuku (CKM) mo pemieHuto TpUBHAIBHBIX 33724
MaTEMAaTHKH; OBIAJCHHE 3HAHUSIMH 0a30BBIX BO3MOXKHOCTEW COBPEMEHHBIX
CKM nnst manmpHEWIIUX HMCCIENOBaHMN (DU3UYECKUX MOJEICH MPOIECCOB
SIBJICHUI; OCBOCHHE MIPHUEMOB, METOJIOB U CIIOCOOOB BBISIBIICHUS, HAOTIOICHMSI,
M3MEPEHMS M KOHTPOJISI NapaMETPOB BBIYMCIUTEIBHBIX IPOLECCOB.

OcHoBHBIE Omnpenenenue Gpynkuuii. [Tocrpoenne rpadukos.

paszenst / TeMbl | Pemenne anreOpanvecKux ypaBHEHHM, CHCTEM YpaBHEHUM.
ANRCTIATITAHBL Annpokcumarnusi, HHTePIIOJISIIIUS, PErPecCusl.

Pemenue mudpepeHnmanbHpIX ypaBHEHUH U UX CUCTEM.
Mathcad: sieMeHTHI IPOrpaMMHUPOBAHUSI.

2 IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHMsI 1O JUCIHUNINHE (MOYJIIO0),
COOTHECEHHBIX ¢ HHAMKATOPAMH JOCTHKEHUSI KOMIIETeHIH

[Iponiecc wu3yuenuss pucummuiuHbl «CpeicTBa aBTOMATU3UPOBAHHBIX BBIYUCICHUI»
HarpaBjieH Ha (GOpMHUpPOBaHME Clenylomux kommeTeHiuil B coorBeTcTBUU ¢ ®I'OC BO u oc-
HOBHOI1 00pa3oBaTenbHO mporpammoit (Tadmuma 1):

Ta6mumma 1 — KomneTeHmy u H"HAMKATOPHI UX TOCTHIKCHUS

Kon u HanMeHoBaHMe WNHIuKaTOphI JOCTUKEHUS [Inanupyemsle pe3yabTaThl
KOMIIETCHIIMH 00y4eHHsl 10 JUCLUIUIMHE

YHuBepcalbHbIE

O6menpodeccuoHaabHbIE

OIIK-1 Criocoben | 3HaeT MeTobl pemieHus 3anad, | [IppoOpereHue  mpakTHYECKHX
OCYIIECTBIISITh MOUCK, | PEaIU3yeT aJrOPUTMBI C KCIOJIb- | HABBIKOB PaOOThl B KOHKPETHBIX
00paboTKy M aHauu3 | 30BaHHEM IPOTPAMMHBIX CPEJICTB | IAKETaX, CHUCTEM KOMIIbIOTEp-
uHpopmarun u3 | YMeeT mpuMeHsTh cpeacTtBa WH- | Ho wmarematuku (CKM) 1o
pa3IMYHBIX (OpMALIMOHHBIX TEXHOJOTUH JUIS | PELICHUIO TPHUBHUAIBHBIX 3a1ad
HCTOYHUKOB U | IOWCKa, XpaHEeHUs, 00pabOTKH, | MATEMATUKH; OBJIaJICHUE 3HAHU-
OpEACTaBIsATh €€ B | aHalu3a M NPEJCTAaBICHUA UH- | IMH 0a30BBIX BO3MOXKHOCTEH
TpedyemoM (opmare | popmanum coBpemeHHbIXx CKM st nmamb-
C  HCIoib30BaHMEM | Biameer meromamMu NpHUMEHEHMS | HEMIIMX HCCIEAOBAaHUM (pu3H-
MH(OPMaLIOHHBIX, CpeaCcTB HMH(OPMALMOHHBIX TEX- | YECKMX MOJENeld MPOIECCOB U
KOMITBIOTEPHBIX U | HOJIOTUH 7S TOMCKa, 00pabOTKH, | SIBIEHUI; OCBOCHHUE TPUEMOB,
CETEeBBIX TEXHOJIOTUN | aHAIM3a M TMPEACTaBICHUS WH- | METOJIOB M CIIOCOOOB BBISIBIIE-
dbopmaruu HUS1, HAOIIIO/ICHUS, U3MEPCHHS U
KOHTpPOJISI MapaMeTpoOB BBIYMC-

JUTEIHHBIX TPOIIECCOB.

[TpodeccuonanbHbIC




3 MecTo IMCHMILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/bHOIl MporpaMMsl

JucuunnnHa «CpelncTBa aBTOMAaTH3MPOBAHHBIX BBIYMCICHUI» W3ydaercs Ha 1 Kyp-
ce(ax) B 1 cemecTpe(ax).

JlucuurinHa BXOAMT B cocTaB Onoka | «JlumcuurmiauHbl (MOIYIH)» U OTHOCHUTCS K
0a30Boi HacTH.

3HaHMs, YMEHUSI ¥ HAaBBIKH, C(OOPMUPOBAHHBIC TIPH U3YUYECHUU ITUCHUIUIMHBI «CpencTa
ABTOMATHU3MPOBAHHBIX BBIYUCICHHUI», OyIyT BOCTpeOOBaHBI NMPU H3YYCHHH MOCIEAYIOLINX
TUCIHUIUTAH «DJIEMEHTHl CHCTEM aBTOMAaTHUKW», «CHIIOBas AJIEKTPOHHKA», «MoaenupoBaHue
cuctem», «Teopusi aBTOMaTHYECKOTO yIpaBieHHs», «[eopeTndecKkne OCHOBBI dJIEKTPOTEXHHU-
KHY.

4  O0beM IMCHUIIMHBI (MOAYJISA) B 3a4ETHBIX ¢IMHUIAX ¢ YKa3aHHeM KOJIMYeCcTBa
aKa/JleMH4YeCKHUX 4acOB, BbIIeJICHHBIX HA KOHTAKTHYIO padoTy 00y4alomuxcs ¢
npenojaasaresieM (110 BUAAM yUeOHBIX 3aHATHI) 1 HA CAMOCTOAATEJIbHYI0 padoTy
o0yJaromuxcs

OO6m1ast Tpy10eMKOCTh (00BhEM) TUCIUIUIMHBI CocTaBsIeT 3 3.€., 108 akaz. yac.
Pacnpenenenue o0beMa AUCHUIUIMHBI (MOAYJISA) 110 BU/IaM Y4eOHBIX 3aHATUN MPEACTaB-

JIEHO B Tadymue 2.

Tabmmma 2 — O0beM TUCIUTIIUHBI (MOYJIs) TIO BUAAM YYEOHBIX 3aHITHI

Bcero akanemu-

O0beM TUCHUTIIINHBI
YeCKHX 4YaCOB

Oo6mas TPYAOCMKOCTb JUCIHUILINHBI 108

KonTakTHas aynuTopHas padora o0y4aommxcs ¢ npenogasaresieM (1o

N 10
BH/IaM Y4eOHbIX 3aHATHI), BCEro

B ToM uucie:

3aHATHA JIEKIHMOHHOT0 THIA (JICKIIUU U UHBIE YIeOHBIC 3aHITHSI, IPEIY-
CMaTPHUBAIOIINE MPEUMYIIICCTBEHHYIO TIepeIady yueOHOM nHPOpMAIIIH T1e- 4
JATOTMYECKUMU PAOOTHUKAMH )

3aHATHS CEMHMHAPCKOI0 THIA (CEMUHAPHI, MPAKTUYECKHUE 3aHATHS, ITPAK-
TUKYMBI, 1a00opaTopHbIe paboThl, KOJJIOKBUYMBI M MHbIE aHAJIOTUYHBIC 3a- 6
HSTHS)

CamocrosiTesibHast padoTa 00y4alOIIMXCA M KOHTAKTHas padoTa, BKIIO-
Yarolasi FPyNnoBble KOHCYIbTAlUU, HHAUBUYAIbHYIO paboTy 00yyaro-
muxcs ¢ mpernoaaBaTeIsIMnu (B TOM YUCJIC UHANBUAYAJIbHBIC KOHCyJII:TaI_[I/II/I);

o N . 94
B3aMMOJICIICTBHE B 3JIEKTPOHHOM HH(OPMALIMOHHO-00pa30BaTeNbHOM cpesie
BYy3a
[TpomexxyTouHast arTecTarusi 0OyJaronuxcsi — 3a4deT C OLEHKON 4




5 Conep:xkaHue TUCHUILUINHBI (MOIYJIs1), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3/ejiam)
€ YKa3aHHeM OTBeJeHHOr0 Ha HUX KOJINYeCcTBa aKaJeMHYeCKHX YacoB M BH/10B

y4eOHoil padoThl

Ta6muma 3 — CTpykTypa U cofiep>kaHue TUCIUIUIMHBI (MOJTYJIS)

HanmeHoBaHHE pa3ieiioB, TEM U COJICpIKaHUE

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

KonTakTHas pabora
IpenoAaBaTessi ¢ 00yJalOIUMUCS

marepuaia Jlexmmn | Cemunuap- | JlaGopa-
CKHue TOpHBIE CPC
(mpakTu- | 3aHATHA
YecKue
3aHSTHUSA)
Pazoen 1 Onpeodenenue gpynxyuit. Ilocmpoe-
0,5 - 1 18
Hue zpagukoe.
Tema 1.1 Cnocobwi 3a0anus nepemeHHbix u
. . 0,25 4
@yuxyui. Ilocmpoenue epagpuxos gynrkyuil.
Tema 1.2 Peoaxmuposanue u usmeHenue napa-
0,25 4
Mempos epaduros GyHKyuuU.
Ocnoswvl pabomol 6 cpede MathCAD 0,5 5
Ilocmpoenue epaguxos 6 cpeoe MathCad 0,5 5
Pazoen 2 Pewenue anzeopauyeckux ypaeHe- 05 i 1 18
HUl, cucmem ypagHeHul. '
Tema 2.1 Pewenue ancebpauyeckux ypasHeHutl 025 4
U cucmemvl ypasHeHul. ’
Tema 2.2 Bcmpoennvie pynxyuu: root, polyroot,
. . 0,25 4
Giv-en—Find, Isolve.
Bexmopa u mampuywl 6 cpede MathCad 0,5 B
Pewenue ypasnenuii ¢ cpeoe MathCad 0,5 5
Pazoen 3 Annpokcumayus, unmepnonayus, 1 1 18
pezpeccus
Tema 3.1 Jluneunas u cnaiaun UHMePHOIAYUU,
aKcmpanonayuu (TuHelnas, Kyouieckas, napadoo- 1 9
JuYecKas), MuHelnas u napabonuieckas pecpec-
cuu
Hccneoosanue gpynxyuii 6 cpeoe MathCad 1 9
Pazoen 4 Pewenue oughgpepenyuansvnuix ypas- 1 i 1 18
HEeHUIl U UX Cucmenm.
Tema 4.1 Pewenue ougepenyuanvrvix ypase- 05 05 9
HUU ' '
Tema 4.2 Pewenue cucmem ougpgepenyuans- 05 05 9
HbIX YDABHEHUU ' '
Pazoen 5 Mathcad: Inemenmot npocpammupo- 1 i 9 29
6aHus.
Tema 5.1 Onepayuu c sexkmopamu u Mmampuya- 05 5
mu. Cumeonvuvie gvruucnenus 6 MathCAD. '
Tema 5.2 IIpoepammuposarnue 6 MathCAD. 0,5 5
CumeonvHule gvruucienus 8 cpede MathCAD 1 6




Bunpr yueOHOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJNbHYIO paboTy 00yJaromuxcs 1 TpyA0eM-
KOCTb (B yacax)
KonTtakTHas pabora
HaumeHoBaHue pa3enoB, TeM U COJep>KaHuE npenojaBaress ¢ 00yJaoumMIcs
Marepuaa Jlexkmu | Cemunuap- | JlaGopa-
CKHue TOpHBIE CPC
(mpakTu- | 3aHATHA
YecKue
3aHSTHUS)
IIpoepammuposanue 6 cpede MathCad 1 6
nUTOoro 4 i 6 94
10 JMCHUIJIMHE

6 BHeayauTopHasi CaMOCTOSITeIbHASI pa00Ta 00yYAKOIIUXCS 10 TUCHUTINHE
(Moxysi0)

[Ipn nnaHUPOBAHWM CAMOCTOSITEIIBHOW palOThl CTYACHTY PEKOMEHIYETCS PYKOBOJ-
CTBOBATHCS CJICAYIOIIMM pacpeeICHUEM YaCOB Ha CaMOCTOsITeNIbHYIO paboTy (Tabnuia 4):

Tabnuna 4 — PekomeHayemMoe pacipeielIeHue YaCoB Ha CAaMOCTOSITEIbHYIO paboTy

KoMnoHeHTBI caMOCTOATEIbHOH padoThl KoaunvecTBo yacoB
M3ydeHue TeopeTHYECKUX pa3aeaoB JUCLHUTLIAHbI 45
IToaroroBka K 3amure JJabOpaTOPHBIX PadOT 15
[ToaroroBka u oopmiieHue PI'P 34
94

7 OueHOYHBbIE CPeACTBA /sl IPOBEJCHUS TEKYLero KOHTPOJs U
NPOMEKYTOYHOM aTTecTANMU 00y4aroIMXCcs M0 JUCHUILIHHE (MOLYJ1I0)

@OHJI OLEHOYHBIX CPEACTB JUIsl IIPOBEACHMS TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH U
MPOMEXXYTOUHOM aTrTecTauuu npeacrasiieH B [Ipunoxenun 1.

[TonHbIi KOMIUIEKT KOHTPOJBHBIX 33JaHUN WJIM MHBIX MaTepUaoB, HEOOXOAUMBIX IS
OIICHUBAHUS PE3yIbTAaTOB OOyUEHHUsS MO JUCHUIUIMHE (MOIYJIO), MPaKTUKE XPAHUTCSA Ha Ka-
benpe-pazpaboryrke B OyMakHOM M 3JIEKTPOHHOM BHJIE.

8 VYueOHo-MeToAMYeckOe W HHPOPMALUOHHOE ofecneyeHHe JAUCHUIIUHBI
(MomyJist)

8.1 OcHoBHas JquTEpaTypa

1) Metonsr Beruncnenuii B makere MathCAD [DnektponHsbIil pecypc] : yaeOHOe mocobue
/ I.A. benapeB [u ap.]. — DAEKTPOH. TEKCTOBBIE HaHHbIe. — HoBOCMOMpCcK: HoBOCHOMpCKHii roc-
yIApCTBEHHBI apXUTEKTYpPHO-CTpOUTENbHBIH yHuBepcuter (Cuberpun), 2013. — 169 c. //
IPRbooks : 3JICKTPOHHO-OMOIMOTEeYHAs cucrema. - Pexum JIOCTYyTIA:
http://www.iprbookshop.ru/68893.html, orpannueHHsIi. — 3ari. ¢ 3kpaHa.

2) Pemenne nmxeHnepHbix 3anad B makere MathCAD [DnekTpoHHBIN pecypc] : yaeOHoe
nocobue / FO.E. BockoGoHHUKOB [1 Ap.]. — DnekTpoH. TekcToBble nanuble. — HoBocubupck: Ho-
BOCHOUPCKUN TOCYJIaPCTBEHHBIN apXUTEKTYpHO-CTPOUTENbHBIN YHUBepcuTeT (Cubctpun), 2013.
— 121 c. // 1PRbooks : »smexkTpoHHO-OMOMMoTe4yHas cucrema. —  Pexxum jpocryna:
http://www.iprbookshop.ru/68838.html, orpannuensbIii. — 3ari. ¢ 3KpaHa.

3) Ucaes 10.H. [IpakTtuka ncnons3zoBanus cucreMsl MathCad B pacuerax 31meKTpUYecKUX
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¥ MarHUTHBIX 1ienelt [ DnekTpoHHbIH pecypc] : yuebnoe nmocodbue / FO.H. Ucaes, A.M. Kymnos. —
DnexTpoH. TekcToBbie manubie. — M. : COJIOH-TIPECC, 2013. — 180 c. // IPRbooks : aiek-
TpOHHO-OMOMMoTeuHas cucrema. — Pexum nocryma: http://www.iprbookshop.ru/26925.html,
OTpaHUYEHHBIN. — 3arj. ¢ YKpaHa.

8.2 [omoJHUTeIbLHAS JIUTEpPaTypa

1) dpsixonoB B.I1. Mathcad 8-12 mns cryaentoB [DnekTpoHHbii pecype] / B.IL. JIpsiko-
HOB. — DIeKTpoH. TeKcToBbie maHubie. — M. : COJIOH-ITPECC, 2005. — 632 c. // IPRbooks :
3IIEKTPOHHO-OUOINOTEYHAS CUCTEMA. - Pexum Jocryna:
http://www.iprbookshop.ru/20845.html, orpannueHHbIi. — 3ari. ¢ 3KpaHa.

2) Murpoganos C.B. UcnonszoBanue cucrembl MathCAD mpu pemieHun 3amay 3Jek-
TPOTEXHUKHU U JICKTPOMEXAHUKHU [DNEKTPOHHBIA pecypc| : METOAUYECKHE YKa3aHHS K BBIMOJI-
Hernio PI'3 mo nucnunnmne «[Ipuknagasie 3agaun nporpammupoBanus» / C.B. Murpocganos,
A.C. ITameeB. — DIIEKTPOH. TEKCTOBBIE NaHHBIC. — OpeHOypr: OpeHOyprcKuil rocy1apCTBEHHBIN
yausepcuretr, 9bC ACB, 2005. — 39 c. // IPRbooks : 31ekTpoHHO-0MONMMOTEYHAsT cHcTEMa. —
Pexxum noctyma: http:// www.iprbookshop.ru/51516.html, orpannuenHssIii. — 3ari. ¢ sKkpaHa.

3) Anexun B.A. DieKTpoTeXHUKA U JIEKTpoHUKa: JIabopaTopHBI MPAKTUKYM C HCIIOJNb-
30BaHMEM MUHHUATIOPHOHN 3JEKTPOTEXHUUYECKON JabopaTopuu MDJI, KOMIOBIOTEPHOTO MOJIECIH-
posanusi, Mathcad u LabVIEW [DnextponHslif pecype] : yuebHoe mocobue / B.A. Anexun. —
DJIeKTpOH. TEKCTOBBIE AaHHbIe. — CaparoB: By3oBckoe obpasosanue, 2017. — 225 ¢. // IPRbooks

3JIEKTPOHHO-OMOIMOTEUHAS CUCTEMA. - Pexum JOCTyTIA:
http /Iwww.iprbookshop.ru/64898.html, orpanndeHHbId. — 3ari. ¢ 3KpaHa.

8.3 MeToanuyecKue YKazaHud IJd CTYACHTOB IO OCBOCHHUIO TUCHUIIJTHHBI

N3yuenue nqucuumniaunbl «CpecTBa aBTOMAaTU3UPOBAHHBIX BEIYUCIECHUN) OCYIIECTBIIS-
eTCsl B IpoIlecce ayIUTOPHBIX 3aHATUN U CAMOCTOSTEIbHOU paboThl CTyJeHTa. AyIUTOPHBIE 3a-
HATHUS TIPOBOAATCA B (hOpMeE JEKITUH 1 TaOOPATOPHBIX 3aHATHIA. Pa3ensl UCIUIIINH CIeayeT
U3y4aTh MOCIEA0BaTEIbHO, HaUnHas ¢ epBoro. Kaxaprii paznen, Gopmupyer HeoOX0uMbIe
YCIJIOBHS IJIs1 CO3/IaHUS CUCTEMHOTO MPEJCTABICHUS O MPEIMETE JUCIUTIINHBL.

CamocrosTensHas paboTa sBseTcs Hanboee MpoAyKTUBHOM (hopMoii 00pa3oBaTeIbHON
Y TIO3HABATEILHOU JIEATENBHOCTH cTyIeHTa B iepuoa ooyuenus. CPC HanpaBieHa Ha yriyOiie-
HUE U 3aKpEIUICHUE 3HAaHUW CTYJEHTa, pa3BUTHE MpakTuiyeckux ymenuii. CPC Bkitovaer ciemy-
IOIIIUE BUJIBI padoT:

— paboTy ¢ JEKINOHHBIM MaTepUaIOM, IIOUCK U 0030 JTUTEPATYPHI U JIEKTPOHHBIX HUC-
TOYHUKOB WH(OPMALIMU IO HHANBUAYATHHOMY 33/IaHUIO;

— OIEPEKAIOIIYI0 CAMOCTOSITENbHYIO paboTy;

— BeInosHeHue PI'P;

— U3y4eHUE TeM, BBIHECEHHBIX Ha CAMOCTOSITENIbHYIO POPabOTKY;

— OATOTOBKY K MEPOINPHUATHUIM TEKYILIETO KOHTPOJIS;

— MOJTrOTOBKY K MPOMEKYTOYHON aTTecTalluu (MTOroBas OIICHKA).

CryneHTy HEOOXOIUMO YCBOUTH M 3alIOMHUTH OCHOBHBIC TEPMUHBI, TOHSATHUS U UX OIpe-
JIEJIeHNUs, TIOJIXO/Ibl, KOHIIETIIIMA U METOUKH.

KoHTposb caMocTosATenbHON PabOTHI CTYACHTOB U Ka4€CTBO OCBOCHUS AUCIUILTAHBI
OCYIIIECTBIISIETCS] BO BpeMsl ayIMTOPHBIX 3aHATUH. [[71s1 3TOT0, BO BpeMsl IEKIIMA UCIIONIb3YIOTCS
AJIEMEHTBI JUCKYCCUU U KOHTPOJIbHBIE BOMIPOCHI. Y POBEHb OCBOEHHUS YMEHUM U HaBBIKOB MPOBE-
psieTcs Ha 1abOPaTOPHBIX 3aHATHX. J{J1s 3TOro UCOIB3YIOTCS 3aJaHMts], TOATOTOBICHHbIE CTY-
JICHTaMH BO BPEMs CEMECTpa U MpeIHa3HAYeHHBIE JJIS TEKYIIEro KOHTpoJs (Tabnuua 6).

[TpomexyTouHas aTTecTanus (MTOroBasi OLEHKA) MPOM3BOAUTCS B KOHILIE CEMeCTpa U
TaK>Ke OLICHUBAETCS B OaJlIax.

HToroBelii peUTHHT OMpEACNIeTCs] CYMMUPOBAHUEM OAJIJIOB MO pe3yjbTaTaM TEKYIIETO
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KOHTPOJIS U 0aJUIOB, MOJyYEHHBIX HA MPOMEXYTOYHOU aTTecTaluy. MaKCUMalbHbI NTOTOBBIH
petitunr — 100 6aymoB. OnieHKe «OTAUIHO» coOTBETCTBYeT 85 - 100 Gamios; «xopomo» — 75 -
84; «ymOBIETBOPUTEIBLHO» — 65 - 74; MeHee 64 — «HEeYAOBIETBOPUTEILHOY

8.4 CoBpemeHHble mnpodeccHOHANbHbIE 0a3bl JAaHHBIX W HHGpOPMaNMOHHBIE
CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble NIPH O0CYLIECTBJICHUH 00pPa30BaTeIbHOIO
npouecca no JUCHUIINHE

1) bubmuoreka PODU http://mww.rfbr.ru/rffi/ru/library
2) Hayunas snekrponnas oubnuoreka "KubepJlennnka" https://cyberleninka.ru/
3) Emmuoe okHO aocTyna k nHGOpMaImoHHbIM pecypcam http://window.edu.ru/

8.5 Ilepeuenr  pecypcoB  MH(POPMAIMOHHO-TEJIEKOMMYHMKAIMOHHOW  CeTH
«HTEepHET», HEOOXOAMMBIX /1JIsl 0CBOECHHS THUCIUIIJIHMHBI (MOTYJIfA)

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

2) http://www.pts-russia.com/ - caiiT aBTOpr30BaHHOTO NapTHepa kommnanuu PTC
(Parametric Technology Corporation) B Poccuu

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

4) http://www.mathcad.com/library/ - 6Gubmuoreka pecypcos no cucreme Mathcad. Kuau-
T'H, 3JIeKTpoHHbIe KHUTH Mathcad, ¢aiinsr Mathcad, ranepeu rpaduku u anumaIui,
T'OJIOBOJIOMKH.

8.6 JIuleH3MOHHOEe M CBOOOIHO pacHpocTpaHsieMoe NMPOrpaMMHOe obecredyeHue,
HCIOJIb3yeMoe MPH OCYIIECTBJIEHHH 00Pa30BaTeILHOTO Mpoiecca

o AMCHMIIJIMHE

Tabmuua 5 — [lepeyeHp UCTIOIB3yeMOr0 TPOTPAMMHOTO 00eceUeHHs

Haumenosanue 110 PexBu3UTEI

Mathcad Education Jorosop Ne 106-AD120 ot 27.11.2012

9 OpraHn3aun0nn0-neuar0rnqec1me yciaoBus

Opranuzanus 00pa3oBaTeIbHOTO MPOLECCca periaMeHTupyeTcs y4eOHbIM TUIAHOM H pac-
MMCaHUeM YYEeOHBIX 3aHATHH. S3BIK oOyueHus (mpemnoaaBaHusi) — pycckuidt. st BceX BHIIOB
ayJIUTOPHBIX 3aHATUHN aKaJeMHUECKUN Yac yCTaHABIIMBAETCS NPOJOKUTEIBLHOCTHIO 45 MUHYT.

[Ipu dopmupoBaHuM CBOECH MHIMBUAYATHHON 00pa30BATEIHHOM TPACKTOPUH O0ydYaro-
HlHﬁCH HUMCECT IIPaBO Ha NEPC3a4€CT COOTBCTCTBYIOINNUX AUCHUIIIIMH U HpO(beCCI/IOHa.HBHBIX MOAay-
JIel, OCBOCHHBIX B MPOIIECCE MPEAMICCTBYIOMIETO 00YUEHHsI, KOTOPBIM 0CBOOOXKTaeT 00ydJaroIe-
rocda OT HCOGXOZ[I/IMOCTI/I HX ITOBTOPHOT'O OCBOCHMUH.

9.1 O0pa3oBaresibHbIE TEXHOJIOTUH

VY4eOHbIil mpoliecc NpH MpenogaBaHuu Kypca OCHOBBIBAECTCS Ha MCIIOJIB30BAHUU TPAIH-
IIMOHHBIX, NHHOBALMOHHBIX W MH(OPMAIMOHHBIX 00pa30BaTeNbHBIX TeXHONOTui. TpagunnoH-
HbIe 00pa3oBaTeIbHbIC TEXHOJIOTUU NPEACTABICHBI JEKIUSAMH U CEMUHAPCKUMU (TIPaKTHYECKH-
MH) 3aHATUSAMH. VIHHOBAIIMOHHBIE 00pa30BaTeIbHBIE TEXHOJIOTUH UCIIOIB3YIOTCS B BUJIE LIHPO-
KOTO TIPUMEHEHHUSI aKTUBHBIX M HHTEPAKTUBHBIX (POpM MpoBeneHus 3aHsaThil. MTHpopMannoHHbIe
00pa3oBaTeNbHBIC TEXHOJIOTWU PEATM3YyIOTCS MyTEM AKTHBH3AIUU CAMOCTOSTEIBHOW PabOTHI
CTYZICHTOB B MH(POPMAIIMOHHON 00pa3oBaTeIbHOM cpere.
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9.2 3aHATUA JEeKIIUOHHOI0 THIIA

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

Ha miepBoii Jiekiuu JIEKTOp 00513aH NMPEeAyIPEIUTh CTYICHTOB, IPUMEHUTEIIEHO K KAKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, y4eOHBIM MTOCOOHIM) OyA€T MPOYUTAH KypC.

JlekIIMOHHBIA KypC JOHKEH JaBaTh HAMOOJBIINK 00BheM MHPOPMAIMK U 00ECTeYrBaTh
Oonee TiyOOKOe MOHUMaHUE YY€OHBIX BOIPOCOB MPHU 3HAYUTEIHLHO MEHBIIEH 3aTpaTe BPEMEHH,
4eM 3T0 TpeOyeTcst OOJBITUHCTBY CTY/ICHTOB HA CAMOCTOSITEIILHOE H3ydeHUE MaTepraa.

9.3 3aHsATHS CEMMHAPCKOIO THIIA

CemuHapCKue 3aHATHS MPEICTABISIOT COOON JeTaTH3aIHIO JIEKIIMOHHOTO TEOPETUYECKO-
To MaTcpualia, IpOBOAATCA B LECJIAX 3aKPCIIJICHUA KypCa U OXBATBIBAIOT BCC OCHOBHLIC pa3JACJIbl.

OcHoBHOI (hOpMOIi TPOBEACHHUSI CEMUHAPOB SBJISETCA 00CYXKIeHUE HanOosee mpooem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTACIBHBIM T€MaM, a Takke paz0op MpPUMEpPOB M CUTYaIMil B
ayJUTOPHBIX YCIOBHSIX. B 00s3aHHOCTH mperoaBaTessi BXOIAT: OKa3aHHE METOAWYECKOH IO-
MOIIA U KOHCYJIBTUPOBAHUC CTYACHTOB 11O COOTBECTCTBYIOIIIUM TEMaM KypcCa.

AXTHUBHOCTh Ha CEMHHAPCKHX 3aHSATHIX OLIEHHUBACTCS 110 CIEAYIOIIUM KPUTEPHSIM:

* OTBCTBI HA BOIIPOCHI, MPCAJIAracMbIC ITPCIIOAAaBaATCIICM,

* y4aCTHe B IUCKYCCHSX;

* BBIIIOJIHCHUC MPOCKTHBIX U NHBIX BaHaHHﬁ;

* aCCHCTUPOBAHHE MPEIOIaBATEII0 B IIPOBECHUH 3aHSATHIA.

OtBeT 0KeH OBITh apTyMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCTIONKHBIM, COIEPKAThH
CCBUIKH Ha MCTOYHUKH.

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 OLICHKY.
9.4 CamocTosiTe/ibHAsA padoTa 00yYAOIIUXCS M0 JUCHUILINHE (MOYJII0)

CamocTtosTenbHas paboTa CTYJEHTOB — 3TO MPOLIECC AKTUBHOTO, II€JIEHAIPABIEHHOTO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HAaHUI, yMEHUN 0€3 HEMOCPEICTBEHHOTO YJYacTus Mpenoja-
BaTeJsl, XapaKTEepU3YIOIIUNHCS MPEeAMETHON HalpaBlIEHHOCTHIO, 3((EKTUBHBIM KOHTPOJEM U
OIICHKOM Pe3yabTaTOB JESATEIBHOCTH 00YJarOIIEeTOCs.

Ilenu camocToATEeTbHON PaOOTHI:

* CUCTCMATHU3alUA U 3aKPCIUICHUC IMMOJTYYCHHBIX TCOPCTHUICCKUX 3HAHUU U MPAKTUYICCKUX
YMEHHH CTYJEHTOB;

- yryOJIeHHue U paclIupeHre TEOPETUUECKUX 3HAHMUIA,

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

- pa3BUTHE MMO3HABATEIBHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTY;

- (hpopmHpoBaHUE CAMOCTOATENBHOCTH MBIIIEHUS, TBOPUECKONH MHHUIIMATHUBLI, CIIOCOOHO-
CTel K caMOpa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIn3alliu;

- pa3BUTHE UCCIIEJOBATEIHCKUX YMEHUHN U aKaJIeMUYECKUX HABBIKOB.

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

Texnonorus opraHuzanuun CaMOCTOSTEILHOU paGOTBI CTYACHTOB BKJIIOYACT UCIIOJIB30Ba-
HUE MHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYIUTOPHOH CaMOCTOATENBbHON pabOThI CTYIACHTOB MOMKET
MIPOXOJNTHh B TUCHMEHHOM, YCTHOM WJIM CMEIIaHHOW (hopMme.

CryneHTbl JOJDKHBI TMOIXOAUTH K CAMOCTOATENBHOM paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUS U Pa3BUTHUSI TEOPETUUYECKUX 3HAHUM, BbIpaOOTKE €IUHCTBA B3IJISI0B Ha
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OTJeNbHBIE BOMPOCHI Kypca, MPUOOPETEHHSI ONPeIeICHHBIX HABBIKOB M UCIIOJIb30BaHUS Mpodec-
CHOHAJIbHOU JINTEPATYPHI.

9.5 Meroanuyeckue yKa3aHus JJis1 00y4alOMMXCS 10 OCBOCHUIO TN CHUTITTHHBI

[Tpy M3y4yeHUM NUCHUIUIMHBI OOYYalOUIMMCS IIe1eCO00pa3HO BBIMOIHATH CIEAYIOLINE
PEKOMEHIallUH:

1. U3yuenue yaeOHON JUCITUTIIIMHBI JOJDKHO BECTUCH CHCTEMATUUYECKH.

2. Ilocne u3yyeHHs Kakoro-aubo paszzaena mo y4yeOHUKY WM KOHCIIEKTHBIM MaTepHajiam
PEKOMEHAYETCS M0 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, OMPECIICHNUS, TIOHATHUS pa3Jie-
na.

3. Oco0oe BHUMaHHE CIEAYET yIEIUTh BHIITOJIHEHUIO OTYETOB MO MPAKTUYECKUM 3aHSATH-
SIM U UHIUBUAYAIBHBIM KOMIUIEKCHBIM 33JaHUSIM Ha CAMOCTOSITENILHYIO pa0doTy.

4. Bcs TemaTuKa BOINPOCOB, M3YYae€MbIX CaMOCTOSITENIBHO, 33a€TCs Ha JICKIUAX MPerno-
naBaTeneM. VM ke MaroTcs UCTOYHHWKH (B MEPBYIO OYepe/lb BHOBh M3JAHHBIC B MEPHOTUICCKON
Hay4YHOU JUTepaType) 11t 0oJiee AeTalbHOro MOHUMAaHMSI BOIIPOCOB, O3BYYEHHBIX HA JICKIUH.

[Tpu camocTosTepHON TPOPabOTKE Kypca 00ydaromInuecs JOKHBIL:

- IPOCMAaTPHUBATh OCHOBHBIE ONPEAETICHUS U (PAKTHI;

* IOBTOPUTH 3aKOHCHEKTUPOBAHHBIM Ha JICKIIMOHHOM 3aHSATHH MaTepHall U JIONOJIHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO TAHHOM TEME JTUTEPaTyphI;

* U3yYUTh PEKOMEH]IOBAHHYIO JINTEPATyPy, COCTABIISITH TE3UCHI, aHHOTAI[UU U KOHCIIEKTHI
Haubosee BaKHBIX MOMEHTOB;

* CaMOCTOSITEJIbHO BBITIOJIHATH 33JI1aHUsI, aHAJIOTUYHBIE MPEJIaraéMbIM Ha 3aHITHUSX;

* MCIIOJIB30BATh ISl CAMOTIPOBEPKHU MaTepuabl (POH/IAa OLIEHOUYHBIX CPEJICTB.

10 Onucanue MaTepuaIbHO-TEXHUYECKOT0 o0ecreyeHusl, He0OX0AMMOro IJIsi
ocylIecTBJIeHHs 00pa30BaTeIbLHOI0 NMpolecca Mo AUCHUILINHE (MO1YJIIO)

10.1 YuebGHo-12060paTOpHOE 000pYy/A0BaHHE

Tabnuua 6 — Ilepeuenn 06opynoBaHus 1a00paTopun

HaumenoBanue aynuropuu
Aynutopus Hcnons3zyemoe o6opyaoBaHue
(;1aGoparopun)
JlaGopatopuss OBM wu BBI-
202/3 YUCTUTENBHBIX TPOMBITUICH- | [lepcoHanbHBIE KOMITBIOTEPHI
HBIX CETer

10.2 TexHu4eckue H 3JeKTPOHHbIE CPeICTBA 00yUeHHUs

JlekiHOHHBbIE 3AHATHA

Aynuropuu Jisl IEKIIMOHHBIX 3aHATUN YKOMIIJIEKTOBaHbI MEOEINIbI0 M TEXHUUYECKUMHU CpPeJi-
CTBaMH OOYYEHUS, CIy)KAIlUMU ISl MpeJcTaBleHus] ydeOHoi nHdopMaru OONbIION ayauTo-
pun (HabOpBl JEMOHCTPAIIMOHHOTO 00O0pyAOBaHHS (IIPOCKTOP, IKpPaH, KOMIBIOTEP/HOYTOYK),
y4eOHO-HaTIAAHbIE TOCOOUS, TEeMAaTHUYECKUE HIUTIOCTPALINN).

JlabopaTopHble 3aHATHS

st maGopaTopHBIX 3aHATUH HcTodib3yercs aynutopust Ne202/3, ocHamieHHass 000pyaoBa-
HUEM, YKa3aHHbBIM B Ta0I1. 6.

CamocrosiTesibHast padora.

[Tomermenust Ui caMOCTOSATENBHON Pa0OTHI OCHAIICHBI KOMIBIOTEPHON TEXHHUKOM C BO3-
MO>KHOCTBIO MOJKIIOYEHHS K ceTH «HTepHET» U TOCTYNOM K 3JIEKTPOHHON MH()OPMaHOHHO-
oOpa3zoBatenbHOi cpene KHAT'Y:
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- yutaneHbIl 3a1 HTB KHAT'Y;
- KOMITbIOTEpHBIE Ki1acchl (aya. 214 kopmyc Ne 3).

11 NuLIe cBeneHus

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

OcBoeHHe NUCIUILTUHBI 00YYaOIUMHUCS C OIPaHMYCHHBIMH BO3MOXKHOCTSIMHU 3/I0OPOBbS
MOJKET OBITh OPraHU30BAHO KaK COBMECTHO C APYTMMH OOY4YalOIIMMUCS, TaK U B OTIEIBbHBIX
rpynmnax. [IpennonaraioTcs cienuanbHble YCIOBHS s TIOTY4eHUs: 00pa30BaHUs 00y4aroIuMu-
Csl C OrPaHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

[Ipodeccopcko-nienarorndeckuii CocTaB 3HaAKOMHUTCS € MCHXOJIOT0-(DU3NOIOTHIECKUMHU
OCOOCHHOCTSIMU O0YyYarolIMXcs WHBAIMIOB U JIMIl C OFPAaHUYEHHBIMH BO3MOXHOCTSMHU 3710pO-
BbSI, MH/IMBUyaTbHBIMUA MPOTPAMMaMH PEaOMINTAMA UHBATUIOB (Mpu Hanmuuuu). [lpu HEOO-
XOJIMMOCTH OCYILIECTBIISIETCS] JOTIOJHUTEIbHAs MOJAJIEpKKa MpernoaBaHusl ThIOTOPAMHU, TICHXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, POLIEIIIMMHU OATOTOBKY aCCHCTEHTaMH.

B cooTBeTrcTBHM ¢ MeTOIMUYECKUMHU peKoMeHnanusasMu Munoopaayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpeAroyiaraeTcsi MCIOJIb30BaTh COIMAIbHO-aKTHUBHBIE M pe-
(i1eKCUBHBIE METOABI 00YUEHHUSI, TEXHOJIOTUU COLIMOKYIBTYPHON peabuIuTAaINH C LENbI0 0Ka3a-
HUS TTIOMOIIM B YCTAHOBJICHUH TOJHOIICHHBIX MEXJINYHOCTHBIX OTHOIICHUH C IPYTMMHU CTYICH-
TaMu, CO3JaHUH KOM(POPTHOTO MCUXOJIOTMYECKOT0 KJIMMaTa B cTyAeHueckoi rpymnne. [londop u
pa3paboTka yueOHbIX MaTepHaJIOB MPOU3BOATCI C YYETOM NIPEAOCTaBICHUS MaTepuasa B pas-
JUYHBIX (hopMax: ayAHalbHOM, BHU3YyalbHOW, C HCIOJIb30BAHUEM CHEIHAJIbHBIX TEXHUYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenue mucuuIUiMHbl JunamMu ¢ OB3 ocyiiecTBiasieTcss ¢ UCHOJIb30BAHUEM CPENICTB
00y4yeHHs OOIIEro M CIEeUUAIbHOr0 Ha3HaYeHUs (IePCOHANBHOTO M KOJUIEKTUBHOTO HCIIOJB30-
BaHMs). MaTepruaabHO-TEXHUUECKOe 00eCriedeHre MpeayCMaTpUBaeT MPUCIIOCOOJICHUE ayIUTO-
puii k Hyxzaam i ¢ OB3.

®opma NpoBeACHUS aTTECTALUK ISl CTYACHTOB-UHBAIM/IOB YCTAaHABIMBACTCS C YUETOM
UHIMBUIYAIBHBIX TcuXxopu3ndeckux ocodennocreil. s crynenroB ¢ OB3 npenycmarpuBaet-
csl JocTymHas (GopMa mpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, @ UMEHHO:

* B TIEUYATHOM WM OJIEKTPOHHOW (¢opme (Id JHMIl C HapyIIEHUSIMH OIOPHO-
JIBUTATEILHOTO armapara);

* B TIe4aTHOHN (hopMe HITH SICKTPOHHOM (opMe ¢ yBETHMUECHHBIM IIPHUPTOM B KOHTPACTHO-
CTBIO (VIS JIWIT C HAPYIICHUSIMU CITyXa, PEYH, 3PCHHUS);

* METO/IOM YTEHMS ACCUCTEHTOM 33/IaHUs BCIYX (IS JIUL C HAPYIICHUSMH 3pEHUS).

CryneHTaM C WHBaJUAHOCTBHIO YBEIMYMBAETCS BpPEMsl Ha MOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYJEHTOB MpeaycMaTpHBaeTcsl AOCTyIHast (opma mpeaocTas-
JICHUs] OTBETOB HA 3a/laHusl, a UMEHHO:

* MUCbMEHHO Ha Oymare win HabOpOM OTBETOB HAa KOMITbIOTEPE (VIS JIUI] C HapYIICHUS-
MU CIIyXa, peun);

- BBIOOPOM OTBETa U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA (IS
JIUI] C HapYIICHUSIMHU OMTOPHO-BUTATEILHOTO aliapara);

* YCTHO (7151 JTUIT ¢ HAPYIIECHUSIMUA 3PEHHUS, OITIOPHO-ABUTaTEILHOIO aIapara).

[Tpu HEeoOxoauMOCTH 17151 00Y4YaIOIIMXCsl ¢ MHBAJIMAHOCTHIO MPOIEAypa OLIEHUBAHUS pe-
3yJIbTaTOB O0YyUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TAIIOB.
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[Tpunoxenue 1

®OH/I OLIEHOYHbIX CPE/ICTB?
10 IMCHUILIUHE

CpeacrBa aBTOMaTU3HPOBAHHBIX BbIYUCIEHUI

Hanpagsnenue noaroToBku 13.03.02 dnexmposnepeemura u 31eKmpomexHuKka
Hamnpasnennocts (mpoduis) Onexmpocuaboicenue
00pa30BaTeNbHON MPOTPAMMBI
KBanmudukarms BeITyCKHUKA bakanasp
I'ox Hayama MOATOTOBKHA 2020
(no yuebHomy niamy)
dopma oOyueHwHs 3a04Hast
TexHomorust 00yueHus MPAOUYUOHHAS
Kypc Cemectp TpynoemMKoCTb, 3.€.
1 1 3
Bua npomexyTo4Hoi arrecTanuu ObecneunBarolee NoapasieneHue
3auem c oyemnkotl Kageopa DIIAILY - Dnexmponpusoo u
a8momMamu3ayusi NPOMbIULIEHHBIX YCMAHOBOK

B JaHHOM MPUIIOKEHHUH TPE/ICTABIICHBI THIIOBBIE OIIEHOYHbIE CPEACTBA. [TOIHBINA KOMILICKT
OLICHOYHBIX CPE/ICTB, BKIIIOUYAIOLINII BCe BApUAHTHI 3aJaHUH (TeCTOB, KOHTPOJIbHBIX paboT U 1Ip.),

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

Tabmuma 1 — KomneTeHuy u HHANKATOPHI UX TOCTHKCHUS

Kox u HaumenoBanue

Nuaukaropel JOCTHXEHUS

[Inanupyemslie pe3ynbTaTsl

KOMIIETEHIINH 00y4YeHHsl 10 JUCLUIUIMHE
YHuBepcanbHbIe
OobmenpodeccnoHanbHbIC
OIIK-1 Criocoben | 3HaeT MeTobl pemieHus 3anad, | [IppoOpereHue  mpakTHYECKHX

OCYIIECTBIIATH TTOHCK,
00paboTKy M aHaIu3

uHpopmarun u3
PA3INIHBIX
HUCTOYHHUKOB "

MnNpeaACTaBIsITb €€ B
TpedyemoM (opmare
C  UCIOJB30BaHUEM
nH(pOpPMAIMOHHBIX,

KOMITBIOTCPHBIX u
CETEBBIX TEXHOJOTHUI

peau3yer aJropuTMbl C UCHOJb-

30BaHUEM IIPOTPAMMHBIX CPEACTB

YMmeer npuMeHSTh CpEICTBa WH-
(bOpMaITMOHHBIX TEXHOJIOTUN ISt
00paboTKH,
aHajln3da W NOpCACTABJICHUA HH-

MOUCKA, XpaHEHUS,

dbopmaru

Brnageer meromamu mpUMEHEHHS
CpeacTB WH(DOPMAIIMOHHBIX TeEX-
HOJIOTUH JJIs TIOuCKa, 00paboTKH,
aHaJIM3a W TIPCJICTABJICHHS WH-

dopmanuu

HaBBIKOB PabOTHI B KOHKPETHBIX
NnakeTax, CHUCTEM KOMIBbIOTEp-
Hoit wmarematukun (CKM) mo
pEUICHUI0 TPUBHAIBHBIX 3a/a4
MaTeMaTHKU, OBJIAJACHHEC 3HAHH-
sSMi  0a30BBIX BO3MOXKHOCTEH
coBpeMeHHbix CKM s nanb-
HEWIIUX HCCleAoBaHUN (Pu3H-
YECKUX MOJIENIeN MPOLECCOB U
SIBJICHUI; OCBOCHHUE IPUEMOB,
METOHOB M CIIOCOOOB BBLISBIIE-
HUS1, HAOIIIO/ICHUS, U3MEPCHHUS U
KOHTPOJII TMapaMeTPOB BBIYHC-
JIUTEIBHBIX TPOLIECCOB.

[Tpodeccuonanbubie

Tab6muma 2 — [TacmopT ¢oHIa OIEHOYHBIX CPEICTB

KonTpoaupyembie ®opmupyemas | HammeHnoBanue
pasaenl (TeMbl) KOMIIeTeH U OLICHOYHOI0 IToxa3aTenu oneHKH
AUCHHUILTHHBI cpeacTBa

Pazpensr 1 -5 OIIK-2 Tect IIpaBUIBHOCTD BBIIIOJIHEHUS
3aJJaHMsl

Pazpenwr 1, 2, 3,5 OITK-2 3amura 1abopa- | ApryMEHTUPOBAaHHOCTh OTBE-

TOPHBIX pabOT TOB

1-5 OIIK-2 PI'P ITonHOTa ¥ TPaBUIIBHOCTH

BBINOJIHEHUS 3a/1aHUS
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TOAMYECKHE MAaTEePHUAJIbI, ONPelesI0IIue MPoeIypPbl OLEeHUBAHNUS 3HAHU I

2 MeTtoanyecKue MaTepHAJbl, ONpee/siiolme nmpoue OllCHHBA 3HAHUI,
YMeHH i, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH, XapaKTepHu3yIolue npouecc
(¢GopMupoBaHus KOMIIETEHIMH

Mertonuueckue mMaTepuanbl, ONPEAESIONINEe NPOUEAYypbl OLICHUBAHUS 3HAHUM, YMEHHIA,
HABBIKOB U (MJIM) OIBITA ACITEITLHOCTHU, MPEACTABICHBI B BUJIE TEXHOJIOTUIECKON KapThI JUCIIH-

MIUHEI (Tabswmma 3).

Tabmmia 3 — TexHoyornueckas Kapra

HanmeHnoBanme
OLICHOYHOTO Cpell- Cpoxu HIxkana oue- Kpurepun
cTBa BbINOJTHEHU S HUBaHUSA OlleHUBAHMS
1 cemectp
Ilpomesrcymounas ammecmavusn ¢ ghopme 3auem c oyeHKoul
Tect B TeueHue ce- | 25 6amios 25 6amwios — 91-100 % mpa-
MeECTpa BUJIBHBIX OTBETOB — BBICOKUM
YpPOBEHb 3HAHMI;
20 GammoB — 71-90 % mpa-
BUJIbHBIX OTBETOB — JOCTa-
TOYHO BBICOKUH  YPOBEHb
3HAHUH;
15 6ammoB — 61-70 % mpa-
BUJIbHBIX OTBETOB — CpPEIHUI
YPOBEHb 3HAHUN;
10 6amnoB — 51-60 % mpa-
BUJIbHBIX OTBETOB — HU3KHUU
YPOBEHb 3HAHMIA;
0 G6amnos — 0-50 % mpaBuIIb-
HBIX OTBETOB — OYEHb HU3KHUI
YPOBEHb 3HAHUM.
JlaGopaTtopHasi pa- | B TeueHue ce- | 5 0anios 5 GawioB — CTYIEHT IOKa3ajl
bora 1 MECTpa OTJINYHBIC HABBIKU IPUMEHEHUS
JlaGopaTopHast pa- | B TeueHue ce- | 5 0amioB NOJTYYEHHBIX 3HAHMI M yMeHHil
Gora 2 MecTpa IpH pelieHny MpodeccroHab-
JlaboparopHast pa- | B TedeHHe ce- | 5 6amioB HEX 34184 B DAMKAX YCBO-
6orta 3 MecTpa
JlaGopaTtopHasi pa- | B TeueHue ce- | 5 Oanios CHHOI'O y4EOHOIO MaTepHaa.
60Ta 4 MecTpa 4 Gayula — CTYJCHT MOKa3al XO-
JlaGoparopHast pa- | B TEUEHHE ce- | b OaioB POMINE  HABBIKM  IIPUMCHCHILL
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 y4eOHOT0 MaTepuaa.
6ora 7 MecTpa 3 Gaiia — CTyZIeHT TIoKas3ajl yJI0-
BJICTBOPUTEITLHOE BIIAJICHHE
HaBbIKAaMU TPUMEHEHUsI MOITy-
YEHHBIX 3HAHUM U YMEHWH IIpU
petieHn  TipoeCCHOHATTBHBIX
3a1a4 B paMKax YCBOECHHOTO
yueOHOro Marepuara.
2 OGamma — CTYIEHT TPOIEMOH-
CTPUPOBAIT HEJIOCTATOUHBIN YpO-
BCHb BIQJICHUS YMEHUSIMH U
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HaunmenoBanue
OLIEHOYHOI0 Cpel-
CTBa

Cpoxu
BbINOJTHEHU S

Ixamaa one-
HUBAHUSA

Kpurepun
OlleHUBAHUS

HaBBIKAMHM TIPU PEIICHHH Mpo-
(beccOHATBHBIX 33/1a4 B paMKax
YCBOGHHOTO y4eOHOTO Marepua-
J1a.

PI'P

B TEUCHHE Ce-
MecTpa

30 GamioB

30 GamioB — CTYAEHT TOKa3ajl
OTJIMYHBIC HABBIKU MPHUMEHEHHS
MOYYEHHBIX 3HAHUWA U YMEHUH
NP pelieHnd MpodeccroHab-
HBIX 3aJa4 B paMKax YCBO-
€HHOTO y4eOHOro Marepuaa.

20 GautoB — CTYICHT IOKa3al
XOpOILIE HABBIKK TPUMEHEHUS
MOYYEHHBIX 3HAHUWA U YMEHUH
IpH pelieHny MpodeccroHab-
HBIX 33]]a4 B paMKaX YCBOEHHO-
ro y4eOHOr0 MaTepHaia.

15 GamioB — CTyAEHT TOKa3aj
YZIOBJIETBOPUTEIILHOE BIIaZICHUE
HaBbIKAaMU TPUMEHEHUsI TOITy-
YEHHBIX 3HAHUM U YMEHWH IIpU
petieHn  Tipo(eCCHOHATTBHBIX
3a7a4 B paMKaX YCBOEGHHOI'O
yueOHOro Marepuara.

0 GayIoB — CTYZIEHT MPOIEMOH-
CTPUPOBATT HEJIOCTATOUHBIN YpO-
BCHb BIAJICHUS YMEHUSMH U
HABBIKAMH TIPU PELICHUH TIPO-
(becCOHATBHBIX 33/1a4 B paMKax
YCBOGHHOTO y4eOHOTO Marepua-
Ja.

HUTOTI'O:

100 6amoB

Kputepuu oneHku pe3yibTaToB 00y4eHUsI MO AUCHUILINHE:

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

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

MaJIbHBI1) YPOBEHD)
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3 TunoBble KOHTPOJILHBIE 321aHUSI WM HHbIE MAaTePUAJIbI, HEO0X0IMMBbIE JIJIs
OLEHKHU 3HAHUI, YMEHH i, HABBIKOB U (MJIM) ONbITA JeATEJIbHOCTH, XapaKTepH-
3yomme npouecc popMupoBaHus KOMIETEHIIUI B X0/1e 0CBOeHHsI 00pa3oBa-
TeJbHOH MPOrpaMMbl

3.1 3agaHus QI TeKYyIero KOHTPOJIsl yCeBaeMOCTH

Tecr
1) Bequte 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, IPETHA3HAYECHO

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

0) s GyHKIIMK T) ISl HA3BaHUsL OCU

8) BeeauTe nmpaBUIIbHBIN 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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gy

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 €IMHUYHYIO 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()pULIMEeHTHI 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 Bpruncnsrores npousBoiHble 1 uHTerpainsl B MathCAD?
Jlabopamopnas paboma 2. Iloctpoenue rpadukos B cpenae MathCad

1) Kak noctpouts rpaduk?

2) Kak mocTpouTs HECKOJIBKO IpaKOB B OJHOM CHCTEME KOOpAUHAT?

3) Kak nmoctpouts nekapToBblii rpaduk?

4) Kak ordopmarupoBaTh mocTpoeHHbIH Tpadux?

5) Kak nmoctpouts rpaduk KpuBOi, 3a1aHHON TapaMEeTPUUECKHU?

6) Kax moctpouTs rpaduik B MosipHON cucTeMe KOOpIUHAT?

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

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

2) Kaxkue onepatopsl ecTb 117151 pabOThI ¢ MaTpuIiaMu?

3) [Tepeuncnure KOMaHABI TAHEIU HHCTPYMEHTOB MaTpHIIBL.

4) Kaxk BcTaBuTh MaTpuuHbie GyHKIIUNA?

5) Kax BbIOJNHATH BBIUKCIEHUS, €CIIM MaTpHUlla 3aJjaHa B CAMBOJIBHOM BUE?
Jlabopamopnas paboma 4. Pemienne ypaHenuii B cpeae MathCad

1) Kak MoxxHO pemuTh HenuHelHoe ypaBHeHue B MathCAD?

2) Kaxk HaiiTn HadaibHOE MIPUOIMIKEHUE KOPHS YpaBHEHUs?

3) Jnst gero ucnonb3yercs GyHkuus polyroots?

4) Kak MOXHO pemuTh CUCTEMY JIMHEUHBIX YPABHEHHI?

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

1) Haiitu Touku nepeceyeHus ¢ OCSIMH.

2) BrIssiCHUTD sIBsIeTCS T (PYHKITHS YETHOM, HEUETHOM WIIM OOIIEero 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 BeIUUCICHUS B cpene MathCad

1) Pa3noxuTh Ha MHOKHUTENH, UCIIONIB3Ys onepaiuio CuMBOJIbI — DakTop;
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2) Ucnons3ysa onepaunto CumBoibl — PacmpuTh, pa3iokuTe MO CTEIEHSIM IMOJTy-
YEHHOE BbIPaXKECHHUE;

3) Ucnons3ysa onepaunto CumBoissl — Ilogo0HbBIe, CBEpHUTE MOTYYCHHOE BBIpaxe-
HUE M0 MEPEMEHHOMH Z.
Jlabopamopnas paboma 7. IlporpammupoBanue B cpeae MathCad

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

2) CocrtaBuTh NporpaMmy - GyHKLHUIO, BRIYUCIIONYIO QyHKIUIO f(X,y), TakKuM 00-
pa3zoMm, 94TOObI 3HAYEHUS X M Y HE BBIXOIWIIM 3a IIpeiesbl 00actu onpeaenenus GyHkiuu f(X, y).

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

3.2 3agaHusd 11 POMEKYTOYHOH aTTecTalluu

Pacuerno-rpaduyeckas padora

HcxoaHble JaHHBIE:

3AJIAHHME 1.

Pemnts 2 HenuHENHHBIX ypaBHEHUS ¢ TOYHOCTHIO 10 0,0001

3AJIAHHUE 2.

Pemnth cucreMy 2 HENMHENHHBIX ypaBHEHUS ¢ TOUHOCTHIO A0 0,0001

3AJIAHHME 3.

Penmmte nuddepeHnmanbabie ypaBHEHUS TIEPBOTO U BTOPOTO MOPSAIKA C TOYHOCTHIO JI0
0,0001

3AJIAHHUE 4.

Pemnte cucremy nByx nuddepeHunanbHbIX YpaBHEHUH MEPBOTr0O MOPAIKA ¢ TOYHOCTHIO
1o 0,0001

3AJIAHHME 5.

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

3AJIAHHUE 6.

Onpenenure ¢pyuknuto f(t, ). [IpeaBaputensHo onpenenuB NepeMEHHBIE O, X, a. [Toka-
xwutTe Tabnuiy 3HaueHuid pynkuuu. [locrpoiite rpaduku ¢pynkuuu f(t, a) aas 1ByX pa3HbIX 3Ha-
YEHUI apryMeHTa a .

3AJIAHHUE 7.

Jns Gyskiuu, paBHOR Beipaxkenuto f(x, y) HaliaguTe mepByr0 U BTOPYIO YaCTHBIC MTPOMU3-
BOJIHBIE 110 U . Brrunciure yacTHyro npou3BoAHyto 1o B Touke (1; 0,1). YacTHble npou3BoaHbIE
B Mathcad maxonsres Tak e, Kak ¥ OObIYHBIE.

3AJIAHHUE 8.

Pemnre anrebpanueckoe ypaBHEHHE

3AJIAHHUE 9.

Hanummre nporpammy AJisi BBIYMCIICHUS 3HAUYEHUH (YHKLIUU ) ISl BCeX 3HA4YEHUH ap-
TYMEHTa X Ha 3aJJaHHOM MHTEpBaJIe [X,, X,] C 3alaHHBIM maroM dy ¢ UCIOIb30BAHUEM OIIEPATO-
pos BetBiienus if u oneparopa nukia for.

3AJIAHHME 10.

Jlns 3anaHHON B BapuaHTe (YHKIMU MPOBECTH MOJHOE UCCIIEOBAaHUE U NTOCTPOUTH I'pa-
buk.

3AJIAHHME 11.

Co31aTh CTaTHCTUYECKYIO0 COBOKYITHOCTbD, UCIIONB3YsI JATYUKH Cly4daiHbIX yucen. Komnu-
YECTBO YHUCEN CTATUCTUUECKOW COBOKYITHOCTH M MPHUHATH CaMOCTOATENbHO. ONpeaeauTs LEHTp
TPYNIAPOBAHUS CTATUCTUYECKON COBOKYIMHOCTH, BEIMYUHY paccestHus. IlocTpouTts rucrorpam-
My C NPOU3BOJIBHBIMHM CETMEHTAMU Pa30OMEHMs U TUCTOrpaMMy C Pa30MEHHUSIMH Ha paBHBIE CET-
MEHTBI.
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3AJIAHHME 12.

[TocTpouTh Tpaduk; pemnuTh CUCTEMY YpaBHEHUN, HANTHU IUIOINIA/lb, OTPAHUYCHHYIO I'pa-
(dbuKaMu KpUBBIX

3AJTIAHHME 13.

Tpebyercst onpenenuTs (YHKIMIO, KOTOPAsk BHIOIHSET MPEACTABICHHBIC B BapHAHTAX
3aaHusl.
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Jlucr perucrpanun usmenenui k PI1J1

Homep mpoTokoia 3acenanust kKadeapsl,
AaTa YTBCPKACHUS U3MCHCHUA

KonnuectBo
CTpaHHULL
N3MEHEHUS

Iloxgmice
pa3paboTunka

PIIT
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