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1 O01mme moJ10KeHus

PaGouass mporpaMmmMa u (OHA OIEHOYHBIX CpPEACTB AMCHUILIUHBI «CpencTBa
ABTOMATHU3MPOBAHHBIX BBIUMCICHHUI» COCTABIEHBI B COOTBETCTBUU C TpeOOBaHUSIMU (eaepatb-
HOT'O TOCYJIapCTBEHHOI'0 00pa30BaTENbHOTO CTaHAApPTa, YTBEPKIECHHOTO MpHKa3oM MuHHUCTEp-
cTBa oOpazoBaHus U Hayku Poccuiickoit @enepanmu Ne 144 ot 28.02.2018, u ocHOBHOM TIpo-
(deccnoHanbHON 00pa3oBaTEIBLHON MPOTPAMMBI MOATOTOBKH «DJIEKTPOIIPUBOA U ABTOMATHKa»
no HanpasieHuto 13.03.02 "DnexkTposHepreTuka u AIeKTPOTEXHUKA' .

[IpakTHyeckast MOATOTOBKA peau3yeTcsi Ha OCHOBE:

[Tpodeccuonanpusiii cranaapt 40.180 «Crnennanuct B 00J1aCTH TPOSKTUPOBAHMS CUCTEM DJICK-
TponpuBoaa». O6o0meHHas TpyaoBas ¢ynkuus: A/01.6 BrimomHeHne oTyeTa O MPOBEACHHOM
ob6cneoBaHUN 000PYI0BAHUS, SISl KOTOPOTO pa3pabaThiBaeTCs CUCTEMA JIEKTPOIPUBO/IA.

- IIC 40.180 T® 3.1.1 HY IIpumeHsATs nporpammy, UCIOIb3yeMYIO JJIsl HATUCAHUS U MOAH(HU-
Kallud JJOKYMEHTOB, MPOBEACHUS PACUETOB, CUCTEMY aBTOMATU3MPOBAHHOTO MPOEKTHUPOBAHUS
JUISL BBITIOJTHEHUS! TEKCTOBBIX M TpaMUecKuX pa3ZesioB OTYETa O MPOBEJCHHOM OOCIIeIOBAaHUH
o0opyaoBaHus, Al KOTOPOro pa3zpabaThIBaeTcs cUcTeMa 3JIEKTPOIIPUBO/IA

- TIC 40.180 T® 3.1.2 HY IlpumeHsATh CUCTEMY aBTOMaTU3UPOBAHHOT'O MPOEKTUPOBAHUS U IIPO-
rpaMMy, UCHOJIb3yeMYIO JJIs HAalUCAaHUS U MOJU(PUKALUU TOKYMEHTOB, JIS BBIIIOJIHEHUS Ipa-
(UUeCKUX M TEKCTOBBIX YaCTe TEXHHYECKOTO 3aJaHMs Ha pa3pabOTKy MPOEKTa CUCTEMBI HIIEK-
TPOIPUBO/IA

- T1IC 40.180 T® 3.1.3 HY IlpumeHsaTh CUCTEMY aBTOMaTU3UPOBAHHOT'O MPOEKTUPOBAHUS U IIPO-
rpaMMy, UCHOJIb3YEMYIO JJI HAalUCAaHUS U MOJU(PUKALUU TOKYMEHTOB, JIS BBIIIOJIHEHUS Tpa-
(UUECKUX U TEKCTOBBIX Pa3/IeiOB KOMIUIEKTOB KOHCTPYKTOPCKUX TOKYMEHTOB 3CKM3HOTO, TEX-
HUYECKOTro U paboyero MpoeKkToOB Ha pa3pabOTKy MPOEKTa CHCTEMBI 3JIEKTPOIIPHBO/Ia

3amayn [IpuoOpeTeHre MPaKTUIECKUX HABBHIKOB PabOTHI B KOHKPETHBIX MAKEeTax, CH-
AUCIUIITTNHBI crteM KommbioTepHOil MaTemMaTuku (CKM) mo pemeHuio TpUBHABHBIX 337a4
MaTEeMAaTHKH; OBIAJCHHE 3HAHUSIMH 0a30BBIX BO3MOXKHOCTEW COBPEMEHHBIX
CKM nnst manpHEWIIUX HMCCIIENOBaHMN (DU3UYECKUX MOJENICH MPOIIECCOB
SIBJICHUI; OCBOCHHE MIPHUEMOB, METOJIOB U CIIOCOOOB BBISIBIICHUS, HAOTIOICHMSI,
M3MEPEHMS M KOHTPOJISI HapaMETPOB BBIYHMCIUTEIBHBIX POLECCOB.

OcHoBHbIE Omnpenenenne Gynkiuii. [Toctpoenune rpadukos.

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

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

2 IlepeyeHb MIAHMPYEMBIX Pe3yJbTATOB 00y4eHUs MO AUCHMILIUHE (MOIYJII0),
COOTHECEHHBIX ¢ IJIAHUPYEMBIMH pe3yJ1bTaTaMHi 00pa30BaTeIbHOM NPOrpaMMbl

[lpouecc wm3ydyennss pucuuiumHbl «CpeacTBa aBTOMATH3MPOBAHHBIX BBIYMCICHHUN»
HampaBieH Ha GopMupoBaHue cienyromux komrereHIud B coorBercTBrur ¢ ®I'OC BO u oc-
HOBHOM 00pa3oBaTenbHOM mporpaMmoi (Tadsmma 1):




Tabmuua 1 — KomnereHuy 1 rmiiaHUpyeMble pe3ysIbTaThl 00yUeHHs 10 TUCIUIUTMHE

Kox mo ®I'OC

HNuaukaTopbl JOCTUXEHUS

[Tnanupyemblie pe3ynbTaThl 00yue-
HUS 110 JUCLUIUINHE

[TpodeccronanbHbIe

OIIK-1 Cnocoben
MOHUMAThH MTPUHIIH-
bl pabOTHI COBpE-
MEHHBIX HHpOpMa-
IIUOHHBIX TEXHOJO-
TUM U UCTIOJIB30BATh
UX JUISl pelIeHUs
3anad npodeccuo-
HAJILHOU JIeATENb-
HOCTHU

OIIK-1.1 3naet npuHIHUIIBI paOOTHI
COBPEMEHHBIX HH(POPMAITHOHHBIX
TEXHOJIOTUH, TPUMEHSEMBIX B ITPO-
(dbeccroHaIbHOM NeSTeNIbHOCTH

3HaTh, KaK HCIOJIb30BaTh COBPE-
MEHHOE MPOorpaMMHOe obecriede-
HHE CPE/ICTB aBTOMATH3WPOBAaHHBIX
BBIYMCIICHH.

OIIK-1.2 YmeeT ucnonb30BaTh CO-
BpeMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUH TSI PEIICHHS 33124
po(hecCHOHATLHON JIEATEIILHOCTH

YMeTh MPUMEHSTH SI3BIKH MPO-
rPaMMHUPOBAHUS BEICOKOTO YPOBHS
MIPU TIPOTPAMMHUPOBAHUH CPEJCTB U
ITOPUTMOB aBTOMAaTU3UPOBAHHBIX
BBIUMCIICHHI

OIIK-1.3 Bnageet HaBbIKaMHu MPH-
MEHEHHUsI COBPEMEHHBIX MH(opMa-
IIUOHHBIX TEXHOJIOTHH JIUIs perre-
HUS 3a/1a4 PO ecCUOHATILHOH Jie-
SATEIILHOCTH

Brnaners HaBbIKaMu aHaIN3a U UC-
NOJIb30BaHUsI MH(POPMALMOHHBIX
TEXHOJIOTHI U aITOPUTMOB ISt
peleHus TUMIOBBIX 3a1a4 mpodec-
CHUOHAJIbHBIX JCATENBHOCTH

OIIK-2 Cniocoben
pa3pabaThIBaTh a-
TOPUTMBI U KOMIIb-
IOTEPHBIC TIPOTPaM-
MBI, IPUTOAHBIC IJIA
PaKTUYECKOTO
MMPUMCHCHUA

OIIK-2.1 3HaeT OCHOBHBIE TTOIXO-
JIbI K TIOCTPOSHUIO aJITOPUTMOB U
SI3BIKU [IPOTPAMMUPOBAHUS, TIPU-
MEHUMBIE 11 HaIUCaHUS KOMIIb-
IOTEPHBIX POTPaMM

3HaTh IPOrpaMMHbBIE CPECTBA,
IPUTOJIHBIE [Tl pelieHus mpogdec-
CHOHAJIBHBIX 33]1a4

OIIK-2.2 YMmeeT npUMEHSITH OC-
HOBHBIE aITOPUTMHUUYECKHE CTPYK-
TYpHbI JUIsl HATUCAHUSI KOMIIBIOTEP-
HBIX NIPOrpaMM, IPUTOJHBIX IS
IPAKTUYECKOI0 IPUMEHEHUS

YMeTh UCIOIB30BATh IPOTPaMM-
HBIE CPEJICTBA JIUIS PEIICHUS TIPO-
deccroHanbHBIX 3314

OIIK-2.3 Bnageet HaBEIKaMU
HaltnuCaHusi U OTJIaAKU KOMHBIOTep-
HBIX [TPOTPaMM, TPUTOAHBIX IS
HpaKTI/I‘IeCKOI‘O HpI/IMeHeHI/I}I

Brnazners HaBbIKaMu pelIeHHs Mpo-
(dbeccroHaNbHBIX 33724 C UCTIONb-
30BaHUEM MPOTPAaMMHBIX CPE/CTB

3 MecTo nucuMIMHbI (MOIYJIs1) B CTPYKTYpPe 00pa3oBaTeIbHOM MPOrpaMMbl

Jucnumanaa «CpeacTBa aBTOMAaTH3MPOBAHHBIX BBIYMCICHUI» W3ydaeTcs Ha 1 Kyp-
ce(ax) B 1 cemecTpe(ax).
JlucuuIinHa BXOAMT B cocTaB Onoka | «JlumcuurmanHsl (MOIYIH)» W OTHOCHTCS K

00s3aTEeNBHON YaCTH.

3HaHUs, YMEHHUS U HaBBIKU, CPOPMUPOBAHHBIE MTPU U3yYEHUU AUCUMILUIUHBI «CpeacTBa
ABTOMATHU3MPOBAHHBIX BBIYUCICHHUI», OyIyT BOCTpeOOBaHBI NMPU H3YYCHHH MOCIETYIOLINX
JUCHMIUIMH «JJIEMEHTBI CUCTEM aBTOMAaTUKN», «MozaenupoBaHue cuctem», «Teopust aBToMa-
TUYECKOI0 yIpaBieHusm», «TeopeTnueckne 0CHOBBI JIEKTPOTEXHUKWY», «IIporpammupoBanue u
AITOPUTMHU3ALNS TEXHOJIOTHYECKUX MPOLECCOBY.
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Jucuummuaa «CpeacTBa aBTOMAaTU3HPOBAHHBIX BBIUMCIICHHI YaCTUYHO PEAU3yeTcs B
dbopMme mpakTHueckol moAroToBku. [IpakTHyeckas MOAroTOBKAa OpraHU3yeTCs IyTEM IpOBe.e-

HUS JICKIIMOHHBIX U MTPAKTUYCCKUX 3aHITHIA.

Jucrunnaa «CpeacTBa aBTOMaTH3MPOBAHHBIX BBIYMCICHUI» B paMKaX BOCHHTATEIIb-
HOU paboTHl HallpaBiieHa Ha (HOPMUPOBAHHE y OOYUAIOIIUXCS YMEHHS apryMEHTHPOBATh, CaMO-

CTOSATEIBHO MBICIUTh, Pa3BUBAET TBOPUECTBO, MPOdhecCHoHaATbHbIE YMEHHUS.

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

00y4Jaromuxcs

OO6m1ast Tpy10eMKOCTh (00BhEM) TUCIUIUIMHBI CocTaBisieT 3 3.€., 108 akan. yac.
Pacnpenenenue o0beMa AUCHUIUIMHBI (MOAYJISA) 110 BU1aM Y4eOHBIX 3aHATUN MPEACTaB-

JIEHO B Tadymue 2.

Ta6mmma 2 — O0beM TUCIUTIIUHBI (MOYJIs) TIO BUAAM YUEOHBIX 3aHITHI

O0beM TUCHUTIIINHBI

Bcero akanemu-
YeCKHUX 4aCoB

Oo6mas TPYAOCMKOCTb JUCIHUILINHBI 108
KonTakTHas aynuTopHas padora o0y4aommxcs ¢ npenogasaresieM (1o 10
BH/IaM Y4eOHBbIX 3aHATHI), BCEro

B ToMm uncne:

3aHATHA JIEKIHOHHOT0 THIA (JICKIIUU U UHbIE YIeOHBIC 3aHITHSI, IPEIY- 4
CMaTpHUBAIOIIME TPEUMYIIECTBEHHYIO Mepeaady yueOHol HHpopMaIiu 1me-
JArOrMYECKUMU PAOOTHUKAMH )

B TOM 4Hclie B (hOpMe MPAKTUUECKOW MOATOTOBKHU: 2
3aHATHA CEMUHAPCKOIO THNA (CEMHHAPHI, TPAKTUUECKHUE 3aHITHSI, ITPaK- 6
TUKYMBI, JTJA0OpaTOpHbIE PaOOTHI, KOJUIOKBUYMBI 1 MHBIC aHAJIOTUYHBIC 3a-

HSATHUS)

B TOM 4Hciie B (hOpMe NMPAKTUYECKOW MOATOTOBKHU: 2

CamocrosiTesibHasi padoTa 00y4arommxcsi ¥ KOHTAKTHasi padoTa, BKIIO-

YaroIasi TpyNnoBbie KOHCYIbTAINH, UHIUBUIYATbHYIO paboTy 00y4aro-

HIMXCS C MPEnoiaBaTeIs MU (B TOM YUCIIE HHIUBUAYAIbHbIC KOHCYIbTAIINHN); 94
B3aUMO/ICICTBHE B 3JICKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeIbHOM cpesie

BYy3a

[TpomexyTouHas aTTecTamus 00yJaromuxcs — 3a4eT ¢ OICHKOM 4

5 Copep:xanue THCOUINIMHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aejam)
€ YKa3aHHeM OTBeeHHOI0 HA HUX KOJHMYeCTBa aKa/leMHYeCKHX 4YacOB U BUI0B

y4eOHoi1 padoThl

Tabmuna 3 — CTpykTypa U coAepKaHue TUCITUTUINHBI (MOTYIIS)




HanmeHoBaHHe pa3eiioB, TEM U COJICpIKaHUE

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

KonTtakTHas pabora
IpenoAaBaTessi ¢ 00yJaloMUMUCS

marepuaia Jlexkmu | Cemunuap- | JlaGopa-
CKHue TOpHBIE CPC
(mpakTu- | 3aHATHA
YecKue
3aHSTHUS)

Pazoen 1 Onpeodenenue gpynxyuit. Ilocmpoe- 2 i 2 14
Hue zpagukoe.
Tema 1.1 Cnocobwi 3a0anus nepemeHHbix u

. . 1 4
@yuxyui. [locmpoenue epagpuxos gynrxyuil.
Tema 1.2 Peoaxmuposanue u usmeHenue napa- 1 4
Mempos epaduros GyHKyuuU.
Ocnoswvl pabomol 6 cpede MathCAD 1 2
Ilocmpoenue epaguxos 6 cpeoe MathCad 1 4
Pazoen 2 Pewenue anzeopauyeckux ypaeHe- 2 i 20
HUl, cucmem ypagHeHul.
Tema 2.1 Pewenue ancebpauyeckux ypasHeHutl 2 4
u cucmemvl ypasHeHuu.™
Tema 2.2 U3zyuenue scmpoeHHbIX hyHKYUL
HAX04COeHUsL KOPHell, IKCIMPeMyMOo8 U NOJIUHO- 6
MO8 XapaKmepucmuyecKux ypasHeHu.
Bexmopa u mampuywt 6 cpeoe MathCad 6
Pewenue ypasnenuii 6 cpede MathCad 4
Pazoen 3 Annpoxcumayus, unmepnonayus, 2 20
pezpeccus
Tema 3.1 Jluneiinas u cniaiin uHmMepnoaAYUl,
aKcmpanonayuu (TuHeluras, Kyoudieckas, napado- 12
JU4ecKas), TUHeHas u napaboauieckas pespec-
cuu
Uccneoosanue gynurxyuii 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 gexkmopamu u Mampuya- 6
mu. Cumsonvisie sviuucienus 6 MathCAD.
Tema 5.2 Ilpoepammuposanue 6 MathCAD. 4
CumeonvHole sviuucienus 6 cpede MathCAD 1 6
IIpoepammuposanue 6 cpede MathCad 1 4
UToro 4 i 6 94

o AMCHUIIJINHE

* peanuzyetcs B (hopMe MpaKTUUECKOW MOATOTOBKH




6 BHeayauTopHasi caMoCTOsSITeIbHAas pa60Ta 00yYAIOIIUXCS MO TUCIUIIIHHE
(Mony.J10)

[Ipr mIaHUPOBAHMM CaMOCTOSITEIbHON pPabOTHI CTYACHTY PEKOMEHIYETCS PYKOBOJ-
CTBOBATHCS CIEAYIOUINM pacIpeIe]ICHHEeM 4acoB Ha CaMOCTOSITEeNbHYIO padoTy (Tabnuua 4):

Tabnuna 4 — PekoMenyeMoe pacipeesieHne YacoB Ha CAMOCTOSATEIbHYIO paboTy

KoMnoHeHTBI caMOCTOATEIbHOH padoThl KoaunvecTBo yacoB
N3ydeHne TeopeTHIECKUX pa3AeiOB TUCITUTIITUHBI 50
[ToaroroBka K 3amure 1a00paTOPHBIX padoT 34
IToaroroska u opopmiieHne PT'P 10
94

7 OueHoOYHbIE CPeICTBA IJIfl NPOBeAeHNS TEKYLEero KOHTPOJIA
U MIPOMEKYTOYHOM aTTecTAlui 00y4al0IUXCH 10 TUCHHUIIMHE (MOTYJII0)

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

[TonHBIA KOMIUIEKT KOHTPOJIBHBIX 3aJaHMM WM MHBIX MaTepHaloB, HEOOXOIUMBIX IS
OLICHWBAHUA PE3yJbTATOB OOYUYECHMS IO IUCHUIUIMHE (MOIYJIO), MPAaKTUKE XPaHUTCS Ha Ka-
benpe-pazpaboTyrke B OyMa)KHOM M JICKTPOHHOM BHJIE.

8 VYueOHO-MeTOAUYeckOe M HHPOPMAIMOHHOE ofOecneyeHHe TUCHUIIUHBI
(MmomxyJis)

8.1 OcHoBHas JquTEpaTypa

1) Meros! Berunciienuii B makete MathCAD : yue6HOe mocobue / 1. A. benapes, 10. B.
KparoBa, H. H. ®enopoBa, 1. A. ®enopuenko. — Hosocubupck : HoBocubupckuii rocyaap-
CTBEHHBIN apXUTEKTYpHO-CcTpouTeNbHbIN yHUBepcuteT (Cubetpun), 9bC ACB, 2013. — 169 c.
— ISBN 978-5-7795-0659-5. — TekcT : 35eKTpOHHBIH // DIeKTpOHHO-OMOIMOTeUHasl cucTeMa
IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/68893.html (mata oOpareHus:
21.06.2021). — Pexum jgocryma: Ui aBTOpU3Wp.  mnojib3oBarened. -  DOL:
https://doi.org/10.23682/68893

2) Pemenue umxeHepHbIx 3a7ad B nakere MathCAD : yue6noe nocobue / 1O. E. Bocko-
60itHIKOB, A. @. 3amopoxusiid, JI. A. Jluteunos, FO. I'. Uepnsiii ; mox penakmueii FO. E. Bocko-
OoitHnkoB. — HoBocuOupck : HoBocuOupckuii  TrOCyZapCTBEHHBIM  apXUTEKTYpHO-
crpoutenbHblii yHuBepcuteT (Cubcrpun), O9bC ACB, 2013. — 121 ¢. — ISBN 978-5-7795-
0641-0. — TexkcT : 2nmeKTpoHHBIHN // DnekTpoHHO-OnbIuoTeyHas cuctema IPR BOOKS : [caiir].
— URL: https://www.iprbookshop.ru/68838.html (mata o6pamenus: 21.06.2021). — Pexum
JOCTyIIa: JJsl aBTOpHu3up. nosnb3oBareiei. - DOI: https://doi.org/10.23682/68838

3) Ucaes, 0. H. Ilpaktuka ucnosap3oBanus cucrembl MathCad B pacderax snexTpude-
CKMX M MarHUTHBIX Lienei : yaeOHoe nmocobue / FO. H. Mcaes, A. M. KymioB. — Mocksa : CO-
JIOH-TIPECC, 2017. — 180 c¢. — ISBN 978-5-91359-123-4. — TekcT : 2JIeKTpOHHBIH // DIek-
TPOHHO-OMOIMOTEUHAS cucremMa IPR BOOKS : [caiT]. — URL:
https://www.iprbookshop.ru/90411.html (mara o6pamenus: 21.06.2021). — Pexum nocryma:
JUIS aBTOPHU3UP. TOJIb30BaTeNei

8.2 [lomoJHHMTEJbHAA JIUTEPATypa

1) Ipsixonos, B. I1. Mathcad 8—12 mst crynentos / B. I1. [IpsikonoB. — Mocksa : CO-
JIOH-TIPECC, 2005. — 632 ¢. — ISBN 5-98003-212-6. — TekcT : 31eKTpOHHBIH // DNeKTpOH-
HO-OMOIMOTEeUHAS crucrema IPR BOOKS : [caitT]. — URL.:
https://www.iprbookshop.ru/20845.html (nata obpamenus: 21.06.2021). — Pexxum pocrymna:
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JUIS aBTOPHU3UP. IOJIb30BaTeNei

2) Murpodanos, C. B. Ucnons3oBanue cucremsl MathCAD nipu pemieHnn 3a1ad 3JeK-
TPOTEXHUKU U DJIEKTPOMEXAHHMKH : METOJMYECKHE yKa3aHHs K BbimosHeHuio PI'3 mo aucum-
mnHe «[Ipuknagaeie 3amaun mporpammupoBanus»y / C. B. Mutpodanos, A. C. TlageeB. —
OpenOypr : OpenOyprckuii rocynapctBeHHblii yHuBepcurer, ObC ACB, 2005. — 39 c. —
Tekcr : anexkTpoHHBIN // DnekTpoHHO-Oubmnotreunas cuctema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/51516.html (nata obpamenus: 21.06.2021). — Pexxum pocrymna:
JUTsL aBTOPU3UP. TIOJIb30BaTeNel

3) AnexuH, B. A. DinekTpoTexHHKa U AJIEKTpOHUKA: JlabopaTopHbBIl MPAaKTHKYM C HC-
MOJIb30BaHWEeM MUHHATIOPHOM DJIEKTPOTEXHUUYECKOU J1aboparopuu MDJI, KOMIIBIOTEPHOTO MO-
nenupoBanust, Mathcad u LabVIEW : yueOnoe mocobue / B. A. Anexun. — Caparos : By3os-
ckoe obpazoBanue, 2017. — 225 ¢. — ISBN 978-5-4487-0014-9. — Tekcrt : 35I€KTpOHHBIN //
DNEeKTPOHHO-ONOIMOTeYHAs cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/64898.html (mara o6pamenus: 21.06.2021). — Pexum nocryma:
1UIsl aBTOpHU3Mp. moib3oBateneid. - DOI: https://doi.org/10.23682/64898

8.3 CoBpemenHbie mnpodeccHoHATbHbIE 0a3bl JAaHHBIX M HHPOPMALHOHHBbIE
CIpPaBOYHbIE CHCTEMbI, HCI0JIb3yeMble IIPU OCYIIECTBJIEHUH 00Pa30BaTeILHOIO
npouecca no JHCHHIIHHEe

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

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

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

8.4 IlepeyeHb pecypcos UH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH
«/HTEepHET», HEOOXOAMMBIX JISl OCBOEHUS U CHUILINHBI (MOIYJIs1)

1) http://communities.ptc.com/community/mathcad - caiit kommanuu PTC, npousBoaute-
15 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-
KyMEHTAIIHSL.

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

8.5 JluleH3MOHHOEe M CBOOOIHO pacHpocTpaHsieMoe MPOrpaMMHOe ofecredyeHue,
HCNOJIb3yeMoe MPH OCYIIECTBJIEHHH 00Pa30BaTeILHOIO NMpoiecca
MO TUCIUTIHHE

Tabmuua 5 — [lepeyeHp UCTIOIB3yeMOr0 TPOTPAMMHOTO 00eceueHHs

Haunmenosanue [10 PexBU3UTHI / YCIIOBHS MCTIOJIb30BAHUS
Microsoft Imagine Premium JlunensuonHbIi qorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CBobOoaHas JIMICH3Us, YCIOBHS UCITIOJIb30BAHMS 110 CCBIIKE:

https://www.openoffice.org/license.html
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MaTeMaTHUYECKUI pPelaKTop CepsucHblii koHTpakT # 2A1820328, nurieH3MOHHBIN KITIOY,
MathCad noroop Ne 106-AD120 ot 27.11.2012

9 OpraHn3aun0nn0-neuar0rnqec1me yciaoBus

Opranuzanus 00pa3oBaTeIbHOTO MPOLECCca periaMeHTupyeTcs y4eOHbIM TUIAHOM H pac-
MMCaHUEeM YYEeOHBIX 3aHATHH. S3BIK oOyueHus (mpemoaaBaHusi) — pycckuid. st BceX BHIIOB
ayJIUTOPHBIX 3aHATUHN aKaJeMHUECKUN Yac yCTaHABIMBAETCS MPOJOKUTEILHOCTHIO 45 MUHYT.

[Ipu dopmupoBaHuM CBOECH MHIMBUAYATHHON 0Opa30BATEIHHOM TPACKTOPUH O0ydYaro-
HlHﬁCH HUMCECT IIPaBO Ha NEPC3a4CT COOTBCTCTBYIOINNUX AUCHUIIIIMH U HpO(beCCI/IOHa.HBHBIX MOAay-
JIel, OCBOCHHBIX B MPOIIECCE MPEAMISCTBYIONMIETO 00YUEHHsI, KOTOPBIM 0CBOOOXKTaeT 00ydJaroIe-
rocda OT HGOGXOZ[I/IMOCTI/I HX ITOBTOPHOT'O OCBOCHMUH.

9.1 O0pa3oBaresibHbIE TEXHOJIOTUH

VY4eOHbIil mpoliecc NpH MPEenogaBaHuu Kypca OCHOBBIBACTCS Ha MCIIOIB30BAHUU TPAIH-
IIMOHHBIX, NHHOBALMOHHBIX W MH(OPMAIIMOHHBIX 00pa30BaTeNbHBIX TexXHOMOrui. TpagunnoH-
HbIe 00pa3zoBaTeIbHbIC TEXHOJIOTUU NPEACTABICHBI JEKIUAMH U CEMUHAPCKUMU (TIPaKTHYECKH-
MH) 3aHATUSAMH. VIHHOBaIIMOHHBIE 00pa30BaTeIbHBIE TEXHOJIOTUH UCIIONB3YIOTCS B BUJIE LIMPO-
KOTO TIPUMEHEHHUSI aKTUBHBIX M HHTEPAKTUBHBIX (POpM MpoBeneHus 3aHsaTuil. UTHpopMannoHHbIe
00pa3oBaTeNbHBIC TEXHOJIOTHU PEATM3YIOTCS MyTEM AKTHBH3AIUU CAMOCTOSTEIBHOW PabOTHI
CTYZICHTOB B MH(OPMAIIMOHHON 00pa30oBaTeIbHOM cpere.

9.2 3aHATHSA JEeKIUOHHOI0 THIIA

JIeKIIMOHHBIN KypC MpEAroyiiaraeT CUCTEMaTH3UPOBAHHOE M3JIOKEHUE OCHOBHBIX BOIPO-
COB y4eOHOTO TUTaHA.

Ha nepBoii nexkuuu ekTop 00s3aH MpenynpeIuTh CTYI€HTOB, IPUMEHUTEIHHO K KAKOMY
06a3zoBOMY yueOHUKY (yueOHUKaM, y4eOHBIM TOCOOUSM) OyIeT MPOYUTaH KypcC.

JleKIIMOHHBIN KypC MOJDKEH JaBaTh HanOOJbIIUi 00beM MH(OpMaru U oOecrednBaTh
Oosee riry0OKOe TOHUMaHKUE YYeOHBIX BOTIPOCOB MPH 3HAYMTEIHHO MEHBINICH 3aTpaTre BPEMEHH,
4YeM 3TO TpedyeTcs OONBIINHCTBY CTYICHTOB Ha CAMOCTOATENBHOE U3YUEeHUE MaTepraa.

9.3 3aHATUS CEMHUHAPCKOT0 THIIA

CemuHapcKue 3aHATHS MPEICTABISIOT COOON JeTaTu3aluio JEKIIMOHHOTO TEOPETUYECKO-
ro MaTepHaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHUS Kypca M OXBAThIBAIOT BCE OCHOBHBIE Pa3eIibl.

OcHoBHOM (hopMOIi POBEICHHSI CEMHHAPOB SIBISIETCS 00CYXIeHHe Haubosee mpooieM-
HBIX M CIIO’KHBIX BOIIPOCOB IO OTIEIBHBIM TEMaM, a TaKkKe pa3d0p NMPHMEPOB U CHUTYyalMi B
ayJIUTOPHBIX YCIOBHsX. B 00s3aHHOCTH mperojaBaTessl BXOIAT: OKa3aHHE METOAWYECKOH Io-
MOIIIY ¥ KOHCYJIBTHPOBAHHE CTYJICHTOB IO COOTBETCTBYIOLINM TeMaM Kypca.

AKTHBHOCTh Ha CEMHHAPCKHX 3aHATHSX OLICHUBAETCS IO CICAYIOIINM KPHUTEPUIM:

* OTBETHI Ha BOIIPOCHI, MIpeJjIaraeMble MPeroiaBaTelieM;

* y4acTHe B IUCKYCCHSIX;

* BBITTOJIHEHHUE MTPOSKTHBIX U MHBIX 33JJaHUI;

* ACCHCTHPOBAHHME TPETIOIaBATENIO B IPOBEICHUH 3aHATHIA.

OtBeT 0JKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COIEPKATh
CCBUTKH HAa MCTOYHHKH.

Jloknanel ¥ ONIIOHMPOBAHUE JTOKIJIAZOB MPOBEPSIOT CTENEHb BIAJCHUS TEOPETUUECKUM
MaTepualioM, a TaK)K€ KOPPEKTHOCTh M CTPOTOCTh PACCYKIACHUI.

OrneHrBaHue 3aJlaHUi, BBHIIIOJHEHHBIX Ha CEMHUHAPCKOM 3aHATHUHU, BXOJUT B HAKOIUICH-

HYIO OLICHKY.



9.4 CamocTosiTesibHasA padoTa 00yYaAOIIUXCS M0 JUCHUILINHE (MOYJII0)

CamocTtosTenbHas paboTa CTYJEHTOB — 3TO MPOILECC AKTUBHOTO, IIEJIEHANIPABIEHHOTO
nproOpeTeHNs CTyIEHTOM HOBBIX 3HAaHUI, yMEHUN 0€3 HEMOCPEICTBEHHOTO YJYacTus Ipenoja-
BaTeJsl, XapaKTEepU3YIOIIUNHCS MPEeAMETHON HalpaBlIEHHOCTHbIO, 3((EKTUBHBIM KOHTPOJEM U
OIICHKOM Pe3yabTaTOB JESATEIBHOCTH 00YJarOIIeroCs.

Ilenn camocToATeTbHON PaOOTHI:

* CUCTCMATHU3alUA U 3aKPCIUICHUC IMMOJTYYCHHBIX TCOPCTHUICCKUX 3HAaHUU U MPAKTUYCCKUX
YMEHHH CTYJACHTOB;

- yryOJIeHHe U paclIupeHre TEOPETUUECKUX 3HAHMIA,

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

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

- (hpopmHpoBaHUE CAMOCTOSATEIHHOCTH MBIIIEHHUS, TBOPUECKON MHHUIIMATHUBLI, CIOCOOHO-
CTel K caMOpa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CAaMOpEaIn3alliu;

- pa3BUTHE UCCIIEJOBATEIBCKUX YMEHUHN U aKaJIeMUYECKUX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYIIECTBISATHCS WHAMBUIYATbHO WU TPYMIIAMHU CTY-
JIEHTOB B 3aBUCUMOCTH OT IIeJIU, 00beMa, YPOBHS CI0KHOCTH, KOHKPETHOM TEMaTHKU.

Texuonorus opraHuzanuu CaMOCTOSTEILHOU paGOTBI CTYACHTOB BKJIIOYACT UCIIOJIB30Ba-
HUE MHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponbs pe3ynbTaToB BHEAYTUTOPHOH CaMOCTOATENBbHON pabOThl CTYACHTOB MOXKET
MPOXOJNTHh B TUCHMEHHOM, YCTHOM WJIM CMEIIaHHON (hopMme.

CryneHTbl JOJDKHBI TMOAXOAWUTH K CAMOCTOATENBHOM paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUS U Pa3BUTUSI TEOPETUUYECKUX 3HAHUMN, BbIpaOOTKE €IUHCTBA B3IJISI0B Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHSI ONPEIeICHHBIX HABBIKOB M UCIIOJIb30BaHUS Ipodec-
CHOHAJIbHOM JINTEPATYPHI.

9.5 MeToanuyeckne yKka3aHus it 00y4arOUUXCH M0 OCBOCHUIO THCHHUIINHBI

[Tpy M3y4yeHUM NUCHUIUIMHBI OOYYalOUIMMCS I1Ie1IeCO00pa3HO BBIMOIHATH CIEAYIOLINE
PEKOMEHIalUH:

1. U3yuenue yaeOHON JUCITUTIIMHBI TOJDKHO BECTUCH CHCTEMATUUYECKH.

2. Ilocne u3yyeHHus Kakoro-aubo paszzierna mo y4eOHUKY WM KOHCIIEKTHBIM MaTepHajiam
PEKOMEHAYETCS 0 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, OMPECIICHNUS, IOHATHUS pa3Jie-
na.

3. Oco0oe BHUMaHHE CIEAYET yIEIUTh BHIIIOJIHEHUIO OTYETOB MO MPAKTUYECKUM 3aHSATH-
SIM U MHIWUBUAYAIBHBIM KOMIUIEKCHBIM 33JaHUSIM Ha CAMOCTOSITENILHYIO paldoTy.

4. Bcs TemaTuKa BOIMPOCOB, M3YYae€MbIX CaMOCTOSITENIBHO, 33a€TCs Ha JIKIUSAX MPerno-
naBateneM. VM ke MaroTcs UCTOYHHUKH (B MEPBYIO OYepelb BHOBH M3JAHHBIC B MEPHOIUICCKON
Hay4YHOU JuTepaType) 11t 0oJiee AeTalbHOro MOHUMAaHMS BOIIPOCOB, 03BYYEHHBIX HA JICKIUH.

[Tpu camocTosTepHOM 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;

* MCIIOJIb30BAaTh JUIsl CAMOMIPOBEPKHU MaTepuabl (JOH/IAa OLIEHOUYHBIX CPEJICTB.

MeToanyeckue yKazaHus Npu padoTe HAl KOHCNIEKTOM JIeKIMHU

B xoze nexkunoHHBIX 3aHATUN HEOOXOJUMO BECTH KOHCIIEKTHpPOBaHHE Y4eOHOTo MmaTe-
puana. O0pamaTh BHUMaHUE Ha KaTeropuu, GOpMYIHUPOBKH, PACKPBIBAIOIINE COACPKAHUE TEX
WM WHBIX SIBJICHUM U MPOIECCOB, HAYYHbIE BHIBOJBI U MPAKTHUECKUE PEKOMEHIAINH, MTOJ0KH-
TEBHBIN OIBIT B OPATOPCKOM HMCKyccTBe. JKenaTrenbHO OCTaBUTh B pa0OUYMX KOHCIEKTaxX IOJIs,
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Ha KOTOPBIX J€JIaTh NOMETKH U3 PEKOMEHI0BAHHON JINTEPATYPhl, TOMOIHSIIOLUINE MaTepral Mpo-
CIIYIIAaHHOM JIEKIIUH, a TaK)Ke MOJYEPKUBAIOLINE 0COOYI0 BaKHOCTh TE€X WJIM MHBIX T€OpeTHYe-
CKHX TOJIOKEHUH. 3aaBaTh MPENOJaBaTeNl0 YTOYHSIIOUINE BOIIPOCH C LENbI0 YACHEHUS TEOpe-
TUYECKHX ITOJIOKEHUH, Pa3pEIICHUs] CIIOPHBIX CUTYALMH U T.1I.

MeTtoauyeckue yka3aHusl 110 CaMOCTOSITe/IbHOI padoTe HAX M3y4yaeMbIM MaTepHa-
JIOM U NPH NOATO0TOBKE K MPAKTUYECKHUM 3aHATHAM

HauunaTh Hago ¢ U3yyeHHs! peKOMEHJ0BaHHON 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. Ocoboe BHUMaHHE TIPU ATOM HEOOXOAMMO OOpaTHUTh Ha
COJIepKaHNE OCHOBHBIX IIOJIOKEHUH W BBIBOJIOB, OOBSICHEHHE SIBICHUH M (DAKTOB, YSCHEHHE
MPaKTUYECKOr0 MPUIIOKEHHUST pacCMaTpPUBAEMBbIX TEOPETHYECKUX BONPOCOB. B mpouecce 3toi
paboTbl HEOOXOAUMO CTPEMHUTBHCS MOHATH M 3alIOMHUTH OCHOBHBIE MOJIOKEHUS paccMaTpuBae-
MOTr0 MaTepuasa, MpUMepbl, MOSICHSIIOIINE €ro, a TaKke pa3o0paThCs B WILTIOCTPATUBHOM MaTe-
puane u T.n.

MeToan4yeckne yKa3aHus 10 BbINOJHEHUIO PaCYeTHO-TPauuecKoil padoThl

Teopernueckas 4acTh pacyeTHO-rpauIecKoil pabOThI BBHITIOIHIETCS IO YCTAHOBJICHHBIM
TEMaM C UCIOJIb30BaHUEM MPAKTHUYECKUX MarepuanoB. K kaxmoi TeMe pacueTHO-TpadudecKoi
paboThl pEeKOMEHTyeTCsl IPUMEPHBIH MepeyeHb Y3JI0BBIX BOIPOCOB, CIIMCOK HEOOXOIUMOM JHTe-
patypsl. M3naras Bompockl TeMbI, CIeyeT CTPOro MpuiepKUBaThCs MiaHa. PaboTa He noimkHa
NPECTaBIATh MepecKa3 OTIENbHBIX IUIaB yueOHMKa WM yuyeOHoro mocobusi. Heo6xoaumo us-
JIO)KUTh COOCTBEHHBIE COOOpa)XXEHHS MO CYIIECTBY M3JaraéMbIX BOIPOCOB, BHECTU CBOU Mpe-
noxeHus. OOIIKe MOJIOKEHHs! JJOKHBI ObITh OAKPETUICHBI U MOSICHEHBI KOHKPETHBIMH TIPUMe-
pamu. Mznaraemblii MmaTepuan npu HEOOXOAMMOCTH CleIyeT MPOMLIIOCTPUPOBATh TabIUIaMHU,
CXEMaMH, AMarpaMMaMH U T.J.

10 Onucanue MaTepuaIbHO-TEXHUYECKOT0 o0ecrieyeHusl, He0OX0AMMOTo IJIsi
ocyliecTBJIeHHs 00pa30BaTeIbLHOI0 NMpolecca Mo AUCHUILINHE (MO1YJIIO)

10.1 YueGHo-1200paTOpHOE 000pYy/A0BaHHE

Tabnuua 6 — Ilepeuenn 06opynoBanus 1adopaTopun

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

10.2 TexHu4eckue H 3JeKTPOHHbIE CPeCTBA 00yUeHHUs

JleKuMOHHBbIE 3aHATUSA

Aynuropuu Jisl IEKIIMOHHBIX 3aHATUN YKOMILJIEKTOBaHbI MEOEINbI0 M TEXHUUYECKUMHU CpeJi-
CTBaMU OOY4YEHUSI, CIY)KaIllMMU JUIs MpeJcTaBIeHus] ydeOHoi nHdopMaiu OONbIION ayauTo-
puu (HabOpBl JEMOHCTPAIIMOHHOTO 00O0pyAOBaHHS (IIPOCKTOP, IKPaH, KOMIBIOTEP/HOYTOYK),
y4eOHO-HaTIAHbIE TOCOOUS, TEeMAaTUUYECKUE HIUTIOCTPALIUN).

JlaGopaTopHble 3aHATHSA

Jns mabopaTOpHBIX 3aHATHH ucmonb3yercs ayauropus Ne202/3, ocHalieHHass 000pyaoBa-
HUEM, YKa3aHHBIM B Ta0I1. 6.

CamocrosiTesbHast padoTa.

[TomereHust 1yIsi CaMOCTOSATEIBLHON pabOThI OCHAIICHBI KOMIBIOTEPHON TEXHUKOM C BO3-
MO>KHOCTBIO TIOJKITIOUEHHSI K ceTH «MHTepHEeT» U JOCTYIOM K 3JIEKTPOHHON MH(POPMAIIMOHHO-
obpazoBarenbHOM cpene KHATY:

11




- yutaneHbIl 3a1 HTB 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

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

[Ipodeccopcko-nienarorndeckuii CocTaB 3HaAKOMHUTCS € MCHXOJIOT0-(DU3NOIOTHIECKUMHU
OCOOCHHOCTSIMU O0YyYarolIMXcs WHBAIMIOB U JIMIl C OFPAaHUYEHHBIMH BO3MOXHOCTSMHU 3710pO-
BbSI, MHJIMBUyaJbHBIMUA MPOTPAMMaMH PEaOMINTALMA 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 MpEAIoiaraeTcsi MCIOJIb30BaTh COIUAIbHO-aKTHUBHBIE U pe-
(i1eKCUBHBIE METOABI 00YUEHMUSI, TEXHOJIOTUN COLIMOKYIBTYPHON peabuIuTAIK C LEeNbI0 0Ka3a-
HUS TIOMOIIY B YCTAHOBJICHUH TOJHOIICHHBIX MEXJINYHOCTHBIX OTHOIICHUH C IPYTUMHU CTYICH-
TaMu, CO3JaHUH KOM(POPTHOTO MCUXOJIOTMYECKOT0 KJIMMaTa B cTyAeHueckoi rpymnne. [londop u
pa3paboTka yueOHbIX MaTepHalIOB MPOU3BOIATCS C YUETOM MPEAOCTaBICHUS MaTepuasa B pas-
JUYHBIX (hopMax: ayAHalbHOM, BU3yalbHOW, C HCIOJIb30BAHUEM CHEIHAIbHBIX TEXHUYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenue muciuIUiMHbl JunamMu ¢ OB3 ocyiiecTBiasieTcss ¢ MCIOJIb30BAHUEM CPENICTB
00y4yeHHsI OOIIEro M CIEeUUAIBHOr0 Ha3HaYeHUs (IMEPCOHANIBHOTO M KOJUIEKTUBHOTO HCIIOJB30-
BaHMs). MatepruaabHO-TEXHUUECKOe O0eCIeYeHre MpeayCMaTprUBaeT MPUCIIOCOOICHUE ayIUTO-
puii k Hyxzaam jui ¢ OB3.

dopma NpoBeACHUS aTTECTALlMK JIJISl CTYACHTOB-MHBAIM/IOB YCTAHABIMBACTCS C YUETOM
UHIMBUIYAIBHBIX NcuXopu3ndeckux ocodennocreil. s crynenroB ¢ OB3 npenycmarpuBaet-
csl JocTymHas (GopMa mpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, @ UMEHHO:

* B TIEUYATHOM WM OJIEKTPOHHOWH (¢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 MHBaJUAHOCTBHIO YBEIMYMBAETCA BpEeMsl Ha MOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYJEHTOB MpeaycMaTpHBaeTCsl AOCTyIHast (opMa mpenocTas-
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 CPEJICTB*
10 IMCHUILIUHE

CpeacrBa aBTOMaTU3HPOBAHHBIX BbIYUCIEHUI

Hanpagsnenue noaroToBku 13.03.02 "2Snexmposnepeemuxa u snekmpomextuka”
Hamnpasnennocts (mpoduis) Dnexmponpusoo u agmomamuxa
00pa30BaTeNbHON MPOTPAMMBI
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 ObecneunBarolee NoapasieneHue
3auem c oyemnkotl Kagpeopa « ALY - dnexmponpusoo u
A8MOMamu3ayusi NPOMbIULIEHHBIX YCIMAHOBOKY

' B JaHHOM MPUIIOKEHHUH TIPE/ICTABIICHBI THIIOBBIE OIIEHOYHbIE CPEACTBA. [TOTHBINA KOMIUICKT
OLICHOYHBIX CPE/ICTB, BKIIIOUYAIOLINII BCe BApUAHTHI 3aJaHUH (TeCTOB, KOHTPOJIbHBIX paboT U 1Ip.),

IpeUiaraeMbIx 00y4aroeMycs, XpaHUTCs Ha Kadenpe B OyMa)kHOM U 3JIEKTPOHHOM BH/JIE.
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1 IlepeuyeHb MUIAHHPYEMBIX Pe3yabTATOB 00y4eHUs 10 AMCHMILIMHE (MOLYJIIO0),
COOTHECEHHBIX € IJIAHUPYEMBIMH pe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMbl

Tabnuna 1 — KoMnereHmm 1 niaHupyeMble pe3yabTaTbl 00y4eHUs MO0 JUCIUILTHHE

Kox o ®I'0OC

NHaukaTopsl TOCTHKCHUS

[Tnanupyemble pe3yiabTaThl 00yye-
HUS TI0 JUCIUILTNHE

[IpodeccnonanpHbIC

OIIK-1 Cnocoben
MOHUMATb MTPUHIIH-
bl pabOTHI COBpeE-
MEHHBIX HH(pOpMa-
IIUOHHBIX TEXHOJO-
TUHA U UCTIOJIB30-
BaTh UX TSI pellie-
HUSA 3a1a4 rpodec-
CHUOHAJIBHOH 1esl-
TEIbHOCTHU

OIIK-1.1 3naeT npuHIUIBI PaOOTHI
COBPEMEHHBIX MH()OPMAIIMOHHBIX
TEXHOJIOTUH, TPUMEHSEMBIX B IIPO-
(dheccroHaIbHOM NEeITETEHOCTH

3HaTh, KaK HCIOJIb30BaTh COBpE-
MEHHOE IIporpaMMHOe obecrede-
HUE CPEICTB aBTOMaTU3UPOBAH-
HBIX BBIYMCIICHHIA.

OIIK-1.2 YMeer UCIIOIB30BaTh CO-
BpPEMCHHBIC HH(POPMAITUOHHBIC TEX-
HOJIOTHH JJIs PEIICHUs 337124 MPO-
(heccroHaIbHOM NESITETEHOCTH

YMeTh NPUMEHSATD SI3bIKU IIPO-
rpaMMHPOBAHUS BBICOKOTO YPOBHS
IIPU IPOTPAMMUPOBAHHUH CPELICTB
Y aJITOPUTMOB aBTOMAaTU3UPOBAH-
HBIX BBIUHMCIICHUH

OIIK-1.3 Biiageet HaBbIKaMHU IpU-
MEHEHHsI COBPEMEHHBIX HH(opMa-
IIUOHHBIX TEXHOJIOTUH JUISI PeLICHUS
3a7a4 MpoQecCHOHATBHOM e Telb-
HOCTH

Brnagers HaBpIKaMu aHAIHM3a U UC-
M0JIb30BaHUS WH(OPMALIMOHHBIX
TEXHOJIOTHI U aITOPUTMOB JIJIst
pelIeHrs TUMIOBBIX 3a7a4 npodec-
CHOHAJIbHBIX JACSATEIBHOCTH

OIIK-2 Cnocoben
pa3pabarbIBaTh ai-
TOPUTMBI U KOM-
INBIOTCPHBIC MIPO-
rpaMMBl, TIPUTOI-
HBIC I IIpaKTH4C-
CKOT'O IPUMEHCHHUS

OIIK-2.1 3gaeT OCHOBHBIE TOIXOIEI
K MIOCTPOCHUIO aJITOPUTMOB U SI3bIKU
MpOrpaMMHUPOBAHUS, TPUMEHUMBIE
IJIA HalluCaHUus KOMHBIOTepHBIX
mporpamm

3HATh MPOrPAMMHBIE CPEICTBA,
NPUTOJHBIE JUIA PeLIeHus mpodec-
CHOHAJIbHBIX 3a7a4

OIIK-2.2 YmeeT npuMeHsITh OCHOB-
HBIE AITOPUTMHUYECKUE CTPYKTYPBI
JUIS. HalTMCaHUSI KOMITbIOTEPHBIX
IporpaMm, IIPUTOJHBIX IJId IPaKTH-
YEeCKOTo MPUMEHEHHS

YMeTh UCTIOIB30BaTh MPOTPaMM-
HBIC CpeI[CTBa JJI peI_HeHI/I}I HpO-
(dbeccroHaNbHBIX 3a/1a4

OIIK-2.3 Biageer HaBBIKAaMU HaluU-
CaHMS M OTJIAJIKA KOMITBIOTEPHBIX
MPOrpaMM, IPUTOTHBIX JJIs1 IPAKTH-
YECKOT0 MPUMEHCHHS

BHaI[eTI: HaBbIKaMU PCHICHUA
pod)eCCHOHANIBHBIX 3a]1a4 C UC-
MMOJIb30BAHUECM NIPOTrPaAMMHBIX
CpeAcTB

Tab6muia 2 — [TacmopT ¢oHIa OIEHOYHBIX CPEJICTB

KonTposnpyembie ®opmupyemas | HammenoBanue
pasaeibl (TeMbl) KOMIIETEHIIM ST OLICHOYHOI'0 IToxa3zaTen oneHKH
JUCIUIINHBI cpeacTBa
Pasnensr 1 — 5 Tect IIpaBUIBHOCTE BBIIIOIHCHUS
A OI1K-1, OTIK-2 P
3aIaHus
Paspensr 1, 2, 3,5 3ammra 1abopa- | ApryMeHTUPOBAHHOCTE OTBE-
I[ b b b OHK_l’ OHK_2 ]‘H p p y p
TOPHBIX pabOT TOB
1-5 OIIK-1, OIIK-2 | PT'P ITosnHOTa ¥ IPaBUIIBHOCTH
BBIIIOJIHEHUS 3a0aHUS
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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, XapaKTepu3yIolue 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 Gamtos — 91-100 % mpa-
MeECTpa BUJIBHBIX OTBETOB — BBICOKUM
YpPOBEHb 3HAHMI;
20 GammoB — 71-90 % mpa-
BUJIbHBIX OTBETOB — JOCTa-
TOYHO BBICOKUH  YPOBEHb
3HAHUH;
15 6amnoB — 61-70 % mpa-
BUJIbHBIX OTBETOB — CpPEIHUI
YPOBEHb 3HAHUN;
10 6amno — 51-60 % mpa-
BUJIbHBIX OTBETOB — HU3KHUU
YPOBEHb 3HAHMIA;
0 Gamnos — 0-50 % mnpaBuiIb-
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 CHHOIO 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 HIkana oue- Kpurepun
BbINOJTHEHU S HUBaHUSA OlleHUBAHUS

HABBIKAMH TIPU PELICHUH TIpO-
(beccOHATBHBIX 33/1a4 B paMKax
YCBOGHHOTO y4eOHOTO Marepua-
Ja.

PI'P B TedyeHue ce- | 30 GamioB 30 GaulOB — CTYAEHT IOKa3ajl
MeCTpa OTJINYHBIC HABBIKU IPUMEHEHUS
MOYYEHHBIX 3HAHUWA U YMEHUH
NP pelieHnd MpodeccroHab-
HBIX 3aJa4 B paMKax YCBO-
€HHOTO y4eOHOro Marepuaa.

20 GamioB — CTyAEHT TOKa3ajl
XOpOIIIME HABBIKU TPUMEHEHHUS
MOJTYYEHHBIX 3HAHUW U YMEHUH
IpH pelieHny MpodeccroHab-
HBIX 33]]a4 B paMKaX YCBOEHHO-
ro y4eOHOr0 MaTepHaia.

15 GamioB — CTymeHT TOKa3al
YZIOBJIETBOPUTEIILHOE BIIaZICHUE
HaBbIKaMU TPUMEHEHUsI MOITy-
YEHHBIX 3HAHUM U YMEHWU IIpU
pemieHn  TipoeCCHOHATTBHBIX
3a7a4 B paMKaX YCBOEGHHOI'O
yueOHOro Marepuara.

0 GayuIoB — CTYJEHT IPOJAEMOH-
CTPUPOBATT HEJIOCTATOUHBIN YpO-
BCHb BIQJICHUS YMEHUSIMH U
HABBIKAMH TIPU PELICHUH TIPO-
(becCOHATBHBIX 33/1a4 B paMKax
YCBOGHHOTO y4eOHOTO Marepua-
Ja.

HUTOI'O: - 100 6amnoB -

Kpurtepuu onieHKkH pe3yibTaToB 00y4eHHs MO AUCHHUILINHE:

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)

3 TunoBble KOHTPOJILHBbIE 321aHUSI WM HHbIE MAaTEPUAJIbI, HEO0X0IMMBbIE JIJIs
OLlEHKHU 3HAHUI, YMEHH I, HABLIKOB U (MJIM) ONbITA JeATEJIbHOCTH, XapaKTepH-
3youme npouecc popMupoBaHus KOMIETEHIIUI B X0/1e 0CBOeHHsI 00pa3oBa-
TeJbHOH MPOrpaMMbl

3.1 3agaHus 1JI TeKyero KOHTPOJIsl yCIeBaeMOCTH

Tecr
1) Bequre npaBuiIbHBIN OTBET:
BocbMepryuHOe uncio 3aKaHIUBACTCS CTPOYHOM JIATUHCKOM OYKBOH ...
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2) IlepemeHHas X sIBIsIeTCS PaHKUPOBAHHOM B CIIyyae

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) YHCJICHHOE PAaBHO 3):=
T') CHMBOJIFHOE PaBHO 4) =
4) dyHKIKS, BBIMOIHSIIONIAS OTIEPAIHIO PA3JIOKHUTh HA MHOKUTEIH
a) factor B) expand
0) 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,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 3HAUEHUs, YCTaHABJIMBAIOILIETO PasMep
TPaHULBI

B) JIJIsl AUCKPETHOM IMepeMeHHON

0) s QyHKIIUK

T') U1l Ha3BaHUS OCH

8) BBenuTe npaBUIBHBINA OTBET
ITpu moctpoenun nomusipHoro rpaduxa

MathCAD mokasbiBaeT Kpyr ¢ N MOJISMH BBOJA,

n=
9) Kax ctpouts nosepxHocTh g(X,y):=x% + y?
x5
B)

a) =

gx.¥)
g
3
6) r) iy

10) YcraHoBUTE COOTBETCTBUE:

a) OyHKIMS, cO3Aa0MIas IUaroHaJIbHYI0 Mart-
pHILly, DJIEMEHTHI TJIaBHOM JUArOHajau KOTOPOH
XPaHATCA B BEKTOPE N

1) diag(n)

0) DOyHKOMA, co3garoias W 3aroJHSIOIIAS
MAaTpHILy, JIEMEHThI KOTOPOU XPAHSTCS B J-OM

2) matrix(m,n,f)
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cronidbiie W i-0if CTpOKEe paBeH 3HAYCHHUIO

¢bynkuun f

B) OyHK1HKA, co3Aa0MIas eAMHUYHYIO MAaTPUILY
nopsiika n

3) identity(n)

r) OyHKIUS, NPUBOASILIAS MAaTPULLY K CTYIEH-
4aTOMYy BUJY C €IUHUYHBIM Oa3UCHBIM MHHO-
pom

4) rref(n)

11) BBeauTte npaBuiibHBINA OTBET:

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

—-1-2
12) Jlaubl MaTpusl A := (—3 — 7> uB
—4 —9

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

49

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

13) Ilepen npumeHennem ¢ynkuuu root(f(x),x) Heooxomumo

a) YIIPOCTHUTH BBIPAKEHUE

B) yKa3aTth KO3 OUIIMEHTH ypaBHEHUS

0) 3a1aTh HAYAJTLHOE 3HAYEHUE X

T') yKazaTh CBOOOJHBIE KOI(P(PUIIMEHTH ypaB-
HEHUA

14) Pemast ypaBHEHHUS WIIM CHCTEMBI ypaBHCHHI ¢ TIOMOIILI0 Ostoka given-find , pemrenue

Oyner

a) TOYHOE

B) IPUOJIMIKEHHOE

0) MUHUMAJIBHOE

I') MAKCUMAJIbHOE

15) Pemas ypasuenue x* — 18x2? + 6 = v2x ¢ nomomsio ¢pyukuuu solve, To oneparop

OyZeT BBIIISJCTD CIEIYIOIUM 00pa3oM

a) x* — 18x? + 6 = v/2x solve, x— B) solve(x* — 18x% + 6 — V2x) -
0) x* — 18x2 + 6 = v2x solve— r) solve(x* — 18x2 + 6 —2x),x >

16) lns Toro 4To0BI HAWNTH YETBEPTYIO
BBIUMCJISIONIEE MPOU3BOJIHYIO OYAET BHITIISAICTD

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

a) [;—x]"cos(x) -

) cos(x) - ;—cos(x)

0) g cos(x) =

) cos(x)

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

JC€T UMCTh BU

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

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

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

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

18) Kakyro KHOTIKY HE COJICPKUT NaHEh

MaTCMAaTHYCCKOI'O aHaJin3a

a) lim_,,

B) lim_, -

6) lim_)a+

r) lim_, o,
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3ammuTa 1a60paTOPHBIX padoT
Jlabopamopnas paboma 1. OcHoBBI paboThl B cpene MathCAD

1) KaxoBsl Ha3HaueHME U BO3MOXKHOCTH MathCAD?

2) Kak paborats ¢ mexio B MathCAD?

3) Kak 3anatorcs nepemennsie B MathCAD?

4) Kaxkwue onepatopsl npucBariBaHus Bbl 3HaeTE?

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

1) Kak noctpouts rpaduk?

2) Kak mocTpouTs HECKOJBKO IpaKOB B OJHOM CHCTEME KOOpANHAT?

3) Kak moctpouts nexkapToBblii rpaduk?

4) Kaxk ordopmarupoBaTh mocTpoeHHBIH Tpadux?

5) Kak noctpouts rpaduk KpuBOi, 3a1aHHON TapaMETPHUUECKHU?

6) Kax moctpouts rpaduik B MosIpHON cUCTEMe KOOpIUHAT?

7) Kak noctpouts rpaduk mosepxHoctu?
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) [Tepeuncnure KOMaHABI TAHEIU HHCTPYMEHTOB MaTpHIIBL.

4) Kaxk BcTaBuTh MaTpuuHbie GyHKIIUNA?

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

1) Kak MoxxHO pemuTh HenuHelHoe ypaBHeHue B MathCAD?

2) Kaxk nHaiiTn HadaibHOE MIPUOIMKEHUE KOPHS YpaBHEHUs?

3) Jns gero ucnonb3yercs GyHkus polyroots?

4) Kak MOXHO pemuTh CUCTEMY JIMHEWHBIX YPABHEHHI?

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

1) Haiitu Touku nepeceyeHus ¢ OCSIMHU.

2) BrIssicCHUTD 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 acumMntoTsl rpaduka QyHKITUH.
Jlabopamopnas paboma 6. CuMBoIbHBIC BeIUUCICHUS B cpene MathCad

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

2) Ncnonb3ys oneparuio CuMBoIBI — Pacmuputh, pa3iokuTe MO CTENEHSIM IOTY-
YEHHOE BbIpaXKECHHUE;

3) Ucnons3ysa onepaunto CumBoissl — IlogoOHbBIe, CBEpHUTE MOTYYSCHHOE BBIpaxKe-

HUE 10 MEPEMEHHOH Z.
Jlabopamopnas paboma 7. IlporpammupoBanue B cpeae MathCad
1) CocTtaBuTh pOrpaMmy - GyHKITHUIO, BEIYUCISIONIYIO (DYHKIHIO Y(X)
2) CocTtaBuTh NporpaMmy - GyHKLUIO, BRIYUCIIONYIO QyHKIUIO f(X,y), TakKuM 00-
pa3zoM, 94TOObI 3HAYEHUS X M Y HE BBIXOIWIIM 32 IIpeiesbl 00actu onpeaenenus pyHkiuu f(X, y).
3) [octpouTts rpaduku pynkmmii y(x) u f(x,y)

3.2 3apanus 118 NPOMEKYTOYHOM aTTeCcTaluu

PacuerHo-rpadguyeckas padbora
Hcxonnnie 1anHbIe:
3AJJAHME 1.
Pemmnth 2 HENMMHENWHBIX ypaBHEHUS ¢ TOUHOCTHIO 110 0,0001
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3AJJAHMUE 2.

Pemmnth cuctemy 2 HEMTMHEMHBIX YpaBHEHU ¢ TOYHOCTHIO 10 0,0001

3ATIAHMUE 3.

Pemnts nuddepennmanbapie ypaBHEHUS! IEPBOTO M BTOPOTO MOPSAKA C TOYHOCTHIO /10
0,0001

3AZTIAHMUE 4.

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

3AJIAHHUE 5.

Pemmnth cuctemy JIMHEHHBIX ypaBHEHUsI ¢ TOYHOCTHIO 10 0.0001 MaTpuyHBIM METOMIOM.
[IpoBepky BeIMOTHUTH MeTOIOM Kpamepa. McxonHbIe JaHHBIC B3STh U3 TAOIHIIBI.

3AZTIAHMUE 6.

Omnpenenute Gpynknuio f(t, a). [IpenBaputensHO onpenenuB nepeMeHHbIe O, X, a. [Toka-
xute Tabmuiy 3HadeHnii Gpyukiun. [Tocrpoiite rpaduku ¢pyukuu f(t, @) 111 AByX pasHbIX 3Ha-
YEHUU apryMeHTa a .

3AJJAHME 7.

Jns dyHkumu, paBHOW BhIpakeHuto f(x, y) HaiimuTe mepByro U BTOPYIO YacCTHBIC MPOU3-
BOJHBIC TI0 ¥ . BhIuncnuTe 9acTHY0 Ipou3BOAHYIO 1o B Touke (1; 0,1). YacTHBIC IPOM3BOAHBIC
B Mathcad maxonsrcs Tak ke, Kak ¥ OOBIYHBIE.

3AZTIAHMUE 8.

Pemmre anrebpanveckoe ypaBHEHHUE

3AZTAHME 9.

Hanummre nmporpammy Juisi BBIYUCIICHUS 3HAUYCHUN (DYHKIIMU y JUIS BCEX 3HAUCHUH ap-
TYMEHTa X Ha 3aJJaHHOM MHTEpBAJC [X,, X, ] C 3aaHHBIM miaroM dy ¢ UCIOIb30BAHUEM OIEPATO-
poB BetBieHus if u oneparopa 1ukia for.

3AZTIAHME 10.

Jlist 3amaHHON B BapuaHTe (QYHKIUU MPOBECTH MOJHOE MCCIICOBAHUE U MOCTPOUTH Ipa-
bukK.

3AJJAHME 11.

Co31aTh CTaTUCTUYECKYIO COBOKYITHOCTb, UCIOJb3Ys JATUMKHU CIydalHbIX yucen. Komnu-
YECTBO YMCEJ CTATUCTUUYECKON COBOKYITHOCTH M MPHUHATH CAaMOCTOSTENBbHO. ONpenenuTb HEHTP
TPYIIIAPOBAHUS CTATUCTUYECKONW COBOKYITHOCTH, BEJIMUMHY paccesHus. [loctpouts rucrorpam-
My C TIPOM3BOJBHBIMU CETMEHTaMHU Pa30MEHUS U TUCTOTpaMMy C pa3OMEHUsSMHU Ha paBHBIC Cer-
MEHTHI.

3AJAHMUE 12.

[TocTpouTh Tpaduk; pemuTh CUCTEMY YpaBHEHUN, HANTH IUIOINIA/lb, OTPAHUYCHHYIO T'pa-
(buKaMu KpUBBIX

3AZTIAHME 13.

Tpebyercst onpenaenuTs (YHKIMIO, KOTOPAsk BHIIOIHSET MPEACTABICHHBIC B BapHAHTAX
3a/1aHMUs.
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