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1 O61Me moJ1oKeHus

Pabouas nporpamma auctuiuiiHbel «CpeacTBa aBTOMATU3MPOBAHHBIX BBIYUCICHHUI» CO-
CTaBJIeHA B COOTBETCTBHH C TpeOOBaHMIMU (eAepabHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHO-
ro CTaHJapTa, YTBEPXKAECHHOro INMpHKazoM MuHHCTepcTBa 00pa3oBaHUS M Hayku Poccuiickoii
Oenepannu Ne 970 ot 12.08.2020, m ocHOBHOUM mpodeccruoHaIbHON 00pa30BaTENHHOM IPO-
rpamMmbl IOATOTOBKM «lIpoekTupoBanue, opraHu3anus W aJMUHUCTPHUPOBAHHE OW3HECa» IO
HanpasieHuto 38.03.02 MeHeKMeHT.

IIpakTHyeckasi MOATOTOBKA pealn3yeTcsl Ha OCHOBE:

[Ipodeccuonansvhsiii crangapt 40.033 «CIIEHUAJIUCT 110 CTPATETHYECKOMY U
TAKTUYECKOMY ITIUTAHMPOBAHUIO U OPIAHU3ALIMU TMTPOU3BOJICTBA». O606-
nieHHas Tpyaosast pyHkuus: A. TakTudyeckoe ymnpaBieHHE MpolleccaMi TUIAaHUPOBAHMS U Opra-
HU3aLMU IPOU3BOJCTBA Ha YPOBHE CTPYKTYPHOI'O IOJAPA3JEJICHUs IPOMBIIIIEHHON OpraHu3a-
uu (oTmaena, mexa):

- I1C 40.033 T® 3.1.1 T/-4 IlocraHoBKa 3aja4 TaKTUYECKOIO MJIAHUPOBAHUS U OpraHU-
3alliM MPOU3BOJICTBA, PEIIAEMBIX C MOMOUIbIO BBHIYUCIUTENLHON TEXHUKH, OMpPEIEICHHUE BO3-
MO>KHOCTH UCIOJIb30BAaHUS FOTOBBIX IPOEKTOB, AJITOPUTMOB M NIAKETOB MPHUKIIAIHBIX IPOTPAMM,
MO3BOJIAIOIIMX CO37aBaTh AKOHOMHUYECKH OOOCHOBaHHBIE CHCTEMbI OOpaOOTKM IJIAHOBOW WH-
dbopmaruu.

3amayn [IpuoOpereHre MPaKTUYECKUX HABBHIKOB PabOTHI B KOHKPETHBIX MAKEeTaxX, CH-
AUCIUIITTNHBL cteM KommbioTepHOil MaTemMaTuku (CKM) mo perieHuio TpUBHABHBIX 33724
MaTEeMAaTHKH; OBIAJCHHE 3HAHUSIMH 0a30BBIX BO3MOXKHOCTEW COBPEMEHHBIX
CKM nnst manpHEWIIUX HWCCIIENOBAaHMKN (DU3UYECKUX MOJENICH MPOIECCOB
SIBJICHUI; OCBOCHHE MIPHUEMOB, METOJIOB U CIIOCOOOB BBISIBIICHUS, HAOTIOICHMSI,
M3MEPEHHS M KOHTPOJISI NapaMETPOB BBIYMCIUTEIBHBIX POLECCOB.

OcHoBHbIE Omnpenenenne Gynkiuii. [Toctpoenune rpadukos.

pasiensl / TeMbl | Penrenne anreOpantyeckux ypaBHEHHIA, CHCTEM ypaBHEHHIA.
AARCTIATITAHBL ATNIIPOKCHMALVS, HHTEPIIOJIALUSA, PETPECCHUSL.

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

2 IlepeyeHb MUIAHMPYEMBIX Pe3yJbTATOB 00y4eHUs MO AUCHMILIUHE (MOIYJII0),
COOTHECEHHBIX ¢ IJIAHUPYEMBIMH pe3yJIbTaTaMHi 00pa30BaTeIbHOM NPOrpaMMbl

[lpouecc wm3ydyeHnss pucuuiumHbl «CpeacTBa aBTOMAaTH3MPOBAHHBIX BBIYMCICHUN»
HampasieH Ha (GopMupoBaHue cienyromux komnereHIud B coorsercTBur ¢ ®I'OC BO u oc-
HOBHOM 00pa3oBaTenbHOM MporpamMmoi (Tadsmma 1):

Tabmuua 1 — KomnereHuu 1 miiaHUpyeMble pe3ysIbTaThl 00yUSHHS 110 TUCIUIUTMHE

Ko mo ®1'0C NHaukatopel 1OCTHXXKEHUS [Tnanupyemsie pe3ynbTaTsl 00y-
YCHUA 110 AUCHUIIIINHE

[IpodeccnonanpHbIC
OIIK-2 Cnocoben OIIK-2.1 3HaeT coBpeMEHHbIE METO- | 3HATh METO/IbI PEUICHUS 3a/1a4 U
OCYILECTBIIATH cOOp, | bl cOOpa, 00padOTKM U aHAIM3a CTaH/IapTHBIE AJITOPUTMBI ITPO-

00paboOTKy U aHaU3 | JTAaHHBIX HEOOXOJUMBIX JIJIsl PEIICHHS | TPAMMHBIX CPEACTB
JaHHBIX, HGO6XO,Z[I/I- YIpaBJICHUYCCKHUX 3a/1a4 C UCITOJIb30-
MBIX JUTSL PEIICHHS BaHMEM COBPEMEHHOTO HHCTPYMEH-
[IOCTaBJICHHBIX Tapus ¥ UHTEIJICKTYaIbHBIX HH(DOP-




Kox o ®I'0OC

NHaukaTopsl TOCTHKEHUS

[Tnanupyemble pe3yiabTaThl 00y-
YEHUsI M0 AUCLUIUINHE

yIIPaBICHYECKUX
3aja4, C UCIOIb30-
BaHHEM COBPEMEH-
HOT'O UHCTPYMEHTa-
PHSI U HHTEIUICKTY-
JIBbHBIX HH(pOpMa-
IIIOHHO-
AQHAJTUTHYECKUX CH-
cTeMm;

MalMOHHO-aHAJIMTHYCCKHUX CUCTEM

OIIK-2.2 Ymeet mpoBoauTh cO0p 1
CHCTEMaTH3AIIHIO TAHHBIX B COOTBET-
CTBHH C IIETISIMH U 3a7jadyaMH, pera-
eMoit mpoeccrnoHanpHOM pooIIe-
MBI; IPOBOJUTH aHAIUTHYECKOE UC-
CJIeZIOBaHUE U TIPOBOJUTH MPOECcCH-
OHAJBbHYIO 00pabOTKY JaHHBIX JJIS
TIOJTy9YCHUsT TPeOYeMOro pe3ysibraTa

Ymeer BRIOUpATH CIIOCOOBI U
cpencTBa HHPOPMAITMOHHBIX
TEXHOJIOTUH JUI pelIeHus aHa-
JUTUYECKUX 3a/1a4

OIIK-2.3 Bnageer HaBbIKaMH, Cpei-
CTBaMHU U METOJIaMH cOopa, CUCTEM-
HOTO aHaJn3a 1 Mpo(heCCHOHATEHON
00paboOTKH JaHHBIX, HEOOXOUMBIX
JUTSL petIeHUs PO ECCHOHATBHBIX
3ama4y

Brnamers MeTo1aMu IpUMEHEHUS
cpeacTB HHPOPMALMOHHBIX TeX-
HOJIOTHH /I TTOMCKa, 00pabOTKH,
aHaJin3a U NMpeaACTaBJICHUA UH-
dbopmaru

3 MecTo IMCHMILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTebHOIl MPporpaMMsl

Huciunnnna «CpencTtsa aBTOMaTU3MPOBAHHBIX BBIUMCIEHUN» HM3ydaeTcss Ha 1 Kyp-
ce(ax) B 1 cemectpe(ax).
JlucrurmuinHa BXOIUT B cocTaB Omoka 1 «/lucuwmivHbl (MOIYNH)» U OTHOCHTCS K

0a30BOM YacCTH.

3HaHUs, YMEHUS M HaBBIKH, C(OOPMUPOBAHHBIC NIPU U3YUYEHUU IUCHUIUIMHBI «CpeacTa
ABTOMATU3UPOBAHHBIX BBIYUCICHHI», OyIyT BOCTpeOOBaHBI MpPHU H3YYEHUU MOCIETYIOIINX
aucuuIuivg «lIpuknagHON CTaTUCTUYECKUM aHAIIA3Y.

Jucuumnnuza «CpeacTBa aBTOMATU3HUPOBAHHBIX BBIUMCICHUI» YaCTUYHO pealiu3yeTcs B
dopme mpakTHUecKo MoAroToBKu. [IpakTudeckas MoAroToBKa OPraHU3yeTCsl MyTeM IMpOBEe-
HUS JICKIIMOHHBIX U MPAKTUYECKUX 3aHITHH.

JucuumumHa «CpencTBa aBTOMAaTU3UPOBAHHBIX BBIYMCICHUN» B PaMKax BOCIUTATENb-
HOH paboThl HampaBieHa Ha (HOPMUPOBAHUE Y OOYUAIOIIMXCSI YMEHHUS apTyMEHTUPOBATh, CaMo-
CTOSITENIFHO MBICIUTD, Pa3BUBAET TBOPUYECTBO, MPO(PECCHOHATLHBIC YMEHHS.

4 O06beM TMCUMILUTHHBI (MOYJIsI) B 3a4€THBIX eIHHUIIAX ¢ YKA3aHHEM KOJIHYeCcTBa
aKaJeMHYeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4aommnxcs ¢
npenojaasaresieM (Mo BUAAM y4eOHbIX 3aHATHIA) M HA CAMOCTOSITEJIbHYIO PadoTy
00y4YarIMuXCcs

OO61mmas TpyI0eMKOCTh (00beM) TUCHIHUIIINHBI cocTaBmsieT 3 3.€., 108 akax. gac.
Pacnipenenenne o0bemMa AUCITUTUTMHBI (MOIYJIS) 110 BHAAM YYCOHBIX 3aHSATHH MPECTAB-

JIEHO B Tadimmue 2.




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

O0beM TUCHUTIIINHBI

Bcero akagemu-
YeCKHX YaCOB

O06mmas TPYAOEMKOCTh JUCIUIIINHBI 108
KonTakTHasi aynuTopHasi padboTa o0yyamommxcsi ¢ npenoaasareseM (mo 48
BH/JIaM Y4eOHbIX 3aHSATHI), BCEr0

B Tom umce:

3aHATHA JIEKIMOHHOI0 THIA (JIEKLIUU U UHbIE YUeOHbIE 3aHATHS, IPEay- 16
CMaTpHBAIOIUE MPEUMYIIECTBCHHYIO Tepeady yueOHoi nHpOopMaLuu 1e-
JarOTUYECKUMH PAOOTHUKAMU )

B TOM 4Hciie B (hopMe NMPAKTUYECKOW MOATOTOBKHU: 2
3aHATHA CEMUHAPCKOIO TUNA (CEMHHAPHI, TPAKTUUYECKHUE 3aHITHSI, TPaK- 32
TUKYMBI, 1a00opaTopHbIe paboThl, KOJJIOKBUYMBI M MHbIE aHAJIOTUYHBIC 3a-

HSATHUS)

B TOM 4Hciie B (hopMe NMPAKTUYECKOW MOATOTOBKHU: 4
CamocrosiTesbHast padoTa 00y4alOIIMXCA M KOHTAaKTHas padoTa, BKIIO-
yaroIiasi FpynnoBble KOHCYIbTAIlMH, UHIUBUIYAIbHYIO paboTy 00y4aro-
muxcs € mpernoaaBaTeIsIMu (B TOM YUCJIC UHANBUAYAJIbHBIC KOHch'H:TaI_[I/II/I); 60

B3aUMOJICHCTBHUE B AIICKTPOHHOU MH(DOPMAITMOHHO-00pa30BaTEIHLHOM cpeie
BYy3a

[TpomexxyTouHast arTecTarust 0OyJaronuxcsi — 3a4deT C OLCHKOM

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

y4eOHoi1 padoThl

Tabmuna 3 — CTpykTypa U coAepKaHue TUCITUTUINHBI (MOTYIIS)

Bunsl yueOHoit paboThI, BKIIOYast CAMOCTOS-
TEIBHYIO Pa0b0Ty 00 YJAIOIITUXCS i TPYI0EM-
KOCTb (B yacax)

KonrtakTHas pabota

HauMeHnoBanwue pa3aenoB, TeM U COJEp:KaHUE MPenoaaBaTels ¢ 00yJarouMHICs
marepuaia Jlekmmun | Cemunuap- | JlaGopa-
CKHue TOpHBIE CPC
(mpakTu- | 3aHATHA
YecKue
3aHSTHUSA)
Pazoen 1 Onpeodenenue gpynxyuit. Ilocmpoe-
2 - 10 12
Hue zpagukoe.
Tema 1.1 Cnocobwi 3a0anus nepemeHHbix u
. . 1 2 2
@yuxyui. [locmpoenue epagpuxos gynrkyuil.
Tema 1.2 Peoaxmuposanue u usmeHenue napa- 1 4
Mempo8s epagpuros GyHKyuuU.
OcHosvl pabomul 6 cpede MathCAD 4 2
Ilocmpoenue epaghuros 6 cpede MathCad 4 4
Pazoen 2 Pewenue anzeopauyeckux ypaeHe- 4 i 10 12
HUil, cucmem ypagHeHuil.
Tema 2.1 Pewienue ancebpauyeckux ypasHeHutl 2 2




HanmeHoBaHHe pa3eiioB, TEM U COJICpIKaHUE

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

KonTtakTHas pabora
IpenoAaBaTessi ¢ 00yJalOIIUMUCS

marepuaia Jlexkmu | Cemunuap- | JlaGopa-
CKHue TOpHBIE CPC
(mpakTu- | 3aHATHA
YecKue
3aHSTHUS)
U cucmemvl ypasHeHul.
Tema 2.2 U3zyuenue scmpoeHHblX hyHKYUL
HAX0MHCOeHUsT KOPHELl, IKCMPeMyMo8 U NOJUHO- 2 4
MO8 XapaKmepucmu4eckux ypaeHeHuil.
Bexmopa u mampuywt 6 cpeoe MathCad 6 4
Pewenue ypasnenuii ¢ cpede MathCad 4 2
Pazoen 3 Annpoxcumayus, unmepnonayus, 2 4 12
pezpeccus
Tema 3.1 Jluneiinas u cniaiin uHmMepnoaAYUl,
aKcmpanonayuu (TuHelunas, Kyouueckas, napado- 2 6
JU4ecKas), TUHeHas u napabdoaudeckas pespec-
cuu
Uccneoosanue gynuxyuii 6 cpeoe MathCad* 4* 6
Pazoen 4 Pewenue ougppepenyuanvuvix ypas- 4 i i 12
HEHUIl U UX CUCmeM.
Tema 4.1 Pewenue ougpepenyuanvrvix ypashe- 5 6
HUlL
Tema 4.2 Pewenue cucmem ouggepernyuans- o 6
HbIX YPAGHEHUN™
Pazoen 5 Mathcad: Inemenmot npocpammupo- 4 i 8 12
6aHus.
Tema 5.1 Onepayuu c gexkmopamu u Mampuya- 2 4
MU
Tema 5.2 CumgonbHvle blUUCTIEHU 6 2 4
MathCAD.
CumeonvHule guruucienus 8 cpede MathCAD 4 2
Onepayuu Hao sekmopamu U Mampuyamu 4 2
uToro 16 : 32 60

o JTUCHUIIJIMHE

* peanuzyetcst B popMe MPAKTUIECKON TTOTOTOBKH




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 26
[ToaroroBka K 3amure 1a00paTOPHBIX padoT 14
IToaroroska u opopmiieHne PT'P 20
60

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-CcTpouTelbHbIN yHUBepcuteT (Cubetpun), 9bC ACB, 2013. — 169 c.
— ISBN 978-5-7795-0659-5. — TekcT : 3/eKTpOHHBIN // DIeKTpOHHO-OMOIMOTeUHasl cucTeMa
IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/68893.html (mara oOpareHus:
21.06.2021). — Pexum jgoctyma: Ui aBTOpH3Wp.  mojib3oBarened. -  DOIL:
https://doi.org/10.23682/68893

2) Pemienue 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. — HoBocubOupck : HoBocuOupckuii  TrocyZapCTBEHHBIM — apXUTEKTYpHO-
crpoutenbHbiii 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 ob6pamenus: 21.06.2021). — Pexum
JOCTyIa: JJsl aBTopu3Hp. nonb3oBareiei. - DOI: https://doi.org/10.23682/68838

3) Ucaes, 0. H. Ilpaktuka ucrnosip3oBanus cucrembl MathCad B pacderax snexTpude-
CKMX M MarHUTHBIX Lienei : yaueOHoe nmocobue / FO. H. Mcaes, A. M. KymnioB. — 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) psxonos, B. I1. Mathcad 8—12 mist crymentos / B. I1. [IpsikonoB. — Mocksa : CO-
JIOH-TIPECC, 2005. — 632 ¢. — ISBN 5-98003-212-6. — TekcT : 21MeKTpOHHBIH // DNeKTpOH-
HO-OMONIMOTEeUHAS crucrema IPR BOOKS : [caitT]. — URL.:
https://www.iprbookshop.ru/20845.html (mara ob6pamenus: 21.06.2021). — Pexum goctyna:

7




JUIS aBTOPHU3UP. IOJIb30BaTeNei

2) Murpodanos, C. B. Ucnons3oBanue cucremsl MathCAD nipu pemieHnn 3a1ad 3JeK-
TPOTEXHUKU U DJIEKTPOMEXAHHMKH : METOIMWYECKHE yKa3aHHs K BbimosHeHuio PI'3 mo aucum-
muHe «[Ipuknagaeie 3amaun mporpammupoBanus»y / C. B. Mutpodanos, A. C. TlageeB. —
OpenOypr : OpeHOyprckuii rocynapctBeHHblii yauBepcurer, ObC ACB, 2005. — 39 c. —
Tekcr : anexkTpoHHBIN // DnekTpoHHO-O0ubmnoreunas 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-
MOJIb30BaHWEM MUHHATIOPHOM DJIEKTPOTEXHHUECKOM J1abopatopuu 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:
JUIsl aBTOpHU3Mp. moib3oBateneid. - DOI: https://doi.org/10.23682/64898

8.3 CoBpemenHbie mnpodeccHoHATbHbIE 0a3bl JAaHHBIX M HHPOPMALHOHHBbIE
CIpaBOYHbIE 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: Jyisi 3aperucTpHp. MOJIb30BaTeNeH.

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

3) iprbookshop.ru: snekTpoHHO-OMOIMOTEUHass cuctema : caiit. — Caparos, 2021 —
000 «Kowmmanus "Aii [Tu Ap Meaua"» — URL: http:\\www.iprbookshop.ru (mata o6pamienus:
01.06.2021).

8.4 IlepeyeHb pecypcos UH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH
«/HTEepHEeT», HEOOXOAMMBIX JISI OCBOCHUS TUCHUILINHBI (MOIYJIs1)

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

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

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

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

8.5 JluleH3MOHHOEe M CBOOOIHO pacHmpocTpaHsieMoe NMPOrpaMMHOe obecredyeHuUe,
HCIOJIb3yeMoe MPH OCYIIECTBJIEHHH 00Pa30BaTeILHOTO Mpoiecca
M0 JUCIUNIHHE

Tabmuua 5 — [lepeyeHp UCIOIB3yeMOr0 IPOTPAMMHOTO 00eceueHMs

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

MAaTeMaTUYECKUU pPEeIaKToOp CepBucHblid KOHTpakT # 2A 1820328, nmUIIeH3MOHHBIN KITIOY,
MathCad noroBop 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 dopmupoBaHun CBOCH MHIMBUAYATHHON 00pa30BATEIHHOM TPACKTOPUH O0ydYaro-
HlHﬁCH HUMCECT IIPaBO Ha NEPC3a4CT COOTBCTCTBYIOINNUX AUCHUIIIIMH U HpO(beCCI/IOHa.HBHBIX MOAay-
Jiel, OCBOCHHBIX B MPOIIECCE MPEAMICCTBYIONMIETO 00YUEHUsI, KOTOPBIM 0CBOOOXKTaeT 00ydJaroIe-
rocda OT HGOGXOZ[I/IMOCTI/I HX ITOBTOPHOT'O OCBOCHMUH.

9.1 O0pa3oBaresibHbIE TEXHOJIOTUH

VY4eOHbIil mpoliecc NpH MpenogaBaHuu Kypca OCHOBBIBACTCS Ha MCIIOJIB30BAHUU TPAIH-
IIMOHHBIX, NTHHOBALIMOHHBIX W MH(OPMAIIMOHHBIX 00pa30BaTeNbHBIX TeXHONOTHH. TpagunnoH-
HbIe 00pa3oBaTeIbHbIC TEXHOJIOTUU NPEACTABICHBI JEKIUSAMH U CEMUHAPCKUMU (TIPaKTHYECKH-
MH) 3aHATUSAMH. VIHHOBaIIMOHHBIE 00pa30BaTeIbHBIE TEXHOJIOTUH UCIIONB3YIOTCS B BUJIE LIMPO-
KOTO TIPUMEHEHHUSI aKTUBHBIX M HHTEPAKTUBHBIX (POpM MpoBeneHus 3aHsaTuil. UTHpopMannoHHbIe
00pa3oBaTeNbHBIC TEXHOJIOTWU PEATM3YIOTCS MyTEeM AKTHBH3AIUU CAMOCTOSTEIBHOW PabOTHI
CTYZICHTOB B HH(OPMAIIMOHHON 00pa3oBaTeIbHOM cpere.

9.2 3aHATUSA JEeKIUOHHOI0 THIIA

JIeKIIMOHHBIN KypC MpEAroyiiaraeT CUCTEMAaTU3UPOBAHHOE 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 3aTpaTe BPEMEHH,
4YeM 3TO TpedyeTcs OONBIINHCTBY CTYICHTOB Ha CAMOCTOATENBHOE U3YUEeHUE MaTepraa.

9.3 3aHATHS CEMHUHAPCKOT0 THIIA

CemuHapcKue 3aHATHS MPEICTABIAIOT COOON JeTaIn3altio JEKIIMOHHOTO TEOPETUYECKO-
ro MaTepHaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHUS Kypca M OXBAThIBAIOT BCE OCHOBHBIE Pa3eIibl.

OcHoBHOM (hopMOIi POBECHHUSI CEMHHAPOB SIBJSIETCS 00CYXIeHHe Haubosee mpooieM-
HBIX M CJIO’KHBIX BOIIPOCOB IO OTIEIBHBIM TEMaM, a TaKkKe pa3d0p NMPHMEPOB U CHUTYyallMi B
ayJUTOPHBIX YCIOBHX. B 00s3aHHOCTH mperojaBaTessl BXOIAT: OKa3aHHE METOAWYECKOH Io-
MOIIIY ¥ KOHCYJIBTHPOBAHHE CTYJICHTOB IO COOTBETCTBYIOLINM TeMaM Kypca.

AKTHBHOCTh Ha CEMUHAPCKHX 3aHATHSIX OLICHUBAETCS IO CICAYIOIINM KPUTEPUIM:

* OTBETHI Ha BOIIPOCHI, MIpeJjIaraeMble MPeroiaBaTelieM;

* y4acTHe B IUCKYCCHSIX;

* BBITTOJIHEHHUE MTPOSKTHBIX U MHBIX 33JJaHUI;

* ACCHCTHPOBAHHME TPETIOIaBATENIO B IPOBEICHUH 3aHATHIA.

OtBeT 0JKeH OBITh apTyMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCTIONKHBIM, COIEPKAThH
CCBUTKH Ha MUCTOYHHKH.

Jloknaznel ¥ ONIIOHUPOBAHUE JTOKIJIAZOB MPOBEPSIOT CTENEHBb BIAJCHUS TEOPETUUECKUM
MaTepualioM, a TaK)K€ KOPPEKTHOCTh M CTPOTOCTh PACCYKIACHUI.

OrneHuBaHue 3aJlaHMi, BBHIIIOJHEHHBIX Ha CEMHUHAPCKOM 3aHATUHU, BXOJUT B HAKOIUICH-

HYIO OLICHKY.



9.4 CamocTosiTesibHasA padoTa 00yYaAOIIUXCS M0 JUCHUILINHE (MOYJII0)

CamocTtosTenbHas paboTa CTYJEHTOB — 3TO MPOILECC AKTUBHOTO, II€JIEHANIPABIEHHOTO
nproOpeTeHNs CTyIEHTOM HOBBIX 3HAaHUI, yMEHUN 0€3 HEMOCPEICTBEHHOTO YJ4acTus Ipenoja-
BaTeJsl, XapaKTEepU3YIOIIUNHCS MPEeAMETHON HalpaBlIEHHOCTHbIO, 3((EKTUBHBIM KOHTPOJEM U
OIICHKOM Pe3yabTaTOB JESATEIBHOCTH 00YJarOIIeroCs.

Ilenn camocToATeTbHON PaOOTHI:

* CUCTCMATHU3alUA U 3aKPCIUICHUC IMMOJTYYCHHBIX TCOPCTHUICCKUX 3HAaHUU U MPAKTUYCCKUX
YMEHHI CTyIEHTOB,;

- yryOJIeHHe U paclIupeHre TEOPETUUECKUX 3HAHMIA,

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

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

- (hpopmHpoBaHUE CaMOCTOATEIBHOCTH MBIIIEHUS, TBOPUECKONH 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.

Texnonorus opraHuzanuu CaMOCTOSTEILHOU paGOTBI CTYACHTOB BKJIIOYACT UCIIOJIB30Ba-
HUE UHPOPMAIIMOHHBIX 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 MCIIOJIb30BaHUS 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 paszziena mo ydyeOHUKY WM KOHCIIEKTHBIM MaTepHaiam
PEKOMEHAYETCs M0 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPECIICHNUS, IOHATHUS pa3Jie-
na.

3. Oco0oe BHUMaHHE CIEAYET yIEIUTh BHIITOJIHEHUIO OTYETOB IO MPAKTUYECKUM 3aHSATH-
SIM U UHIWUBUAYAIBHBIM KOMIUIEKCHBIM 33JaHUSIM Ha CAMOCTOSITENILHYIO padoTy.

4. Bcs TemaTuKa BOINPOCOB, M3YUYae€MbIX CaMOCTOSITENIBHO, 33Ja€TCs Ha JICKIUSAX MPerno-
naBateneM. VM ke MaroTcs UCTOYHHWKH (B MEPBYIO OYepelb BHOBh M3JAHHBIC B MEPHOIUICCKON
Hay4YHOMU JuTepaType) 11t 0oJiee AeTalbHOro MOHUMAaHMS BOIIPOCOB, O3BYYEHHBIX HA JICKIUH.

[Tpu camocTosATenpHOM TPOPAbOTKE Kypca 00yUdaromIuecs JOKHBIL:

* IPOCMAaTPHUBATh OCHOBHBIE ONPEAETICHUS U (PAKTHI;

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

* 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 xozme nexkunoHHBIX 3aHATUN HEOOXOJUMO BECTH KOHCIIEKTHpPOBaHHE Y4eOHOTo MmaTe-
puana. O0pamaTh BHUMaHUE Ha KaTeropuu, GOpMYIHUPOBKH, PACKPBIBAIOIINE COACPKAHUE TEX
WIM UHBIX SIBJICHUM U MPOIECCOB, HAYYHbIE BHIBOJBI U MPAKTHUECKUE PEKOMEHIAINH, MTOJIO0KH-
TEJBHBIN OIBIT B OPATOPCKOM HCKyccTBe. JKelnaTrenbHO 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 TMOJIOKEHUH. 3a1aBaTh MPENOJaBaTeNl0 YTOYHSIIOUINE BOIIPOCH C LENbI0 YACHEHUS TEOpe-
TUYECKHX ITOJIOKEHUH, Pa3pEIICHUs] CIIOPHBIX CUTYALMH U T.1I.

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

HauunaTh Hao ¢ 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 paboTra ¢ peKoMeH-
JIOBAaHHOM JuTeparypoil obs3arenpHa. Ocoboe BHUMAaHHE TIPU ATOM HEOOXOAMMO OOpaTHUTh Ha
COJIepKaHNE OCHOBHBIX IIOJIOKEHUH W BBIBOJIOB, OOBSICHEHHE SIBICHUH M (DAKTOB, YSCHEHHE
MPaKTUYECKOr0 MPUIIOKEHHUSI pacCMaTpPUBAEMBbIX TEOPETHYECKUX BONPOCOB. B mpouecce 3toi
paboTbl HEOOXOAUMO CTPEMHUTBHCS MOHITH M 3alIOMHUTH OCHOBHBIE MOJIOKEHUS paccMaTpuBae-
MOTr0 MaTepuaina, MpUMepbl, MOSICHSIIOIINE €ro, a TaKke pa3o0paThCsl B WILTIOCTPATUBHOM MaTe-
puane u T.n.

MeToan4yeckne yKa3aHus 10 BbINOJHEHUIO PAaCYeTHO-TPauuecKoil padoThl

Teopernueckas 4acTh pacyeTHO-rpauIecKoil pabOThI BBHITIOIHIETCS IO YCTAHOBJICHHBIM
TeMaM C UCIOJIb30BaHUEM MPAKTHUYECKUX MaTtepuanoB. K kaxmoi TemMe pacdueTHO-TpaduuecKoi
paboThl pEeKOMEHTyeTCsl IPUMEPHBIH MepeyeHb Y3JI0BBIX BOIPOCOB, CIIMCOK HEOOXOIUMOM JHTe-
patypsl. M3naras Bompockl TeMbI, CIeyeT CTPOro MpuiepKUBaThCs MiaHa. PaboTa He noimkHa
NPECTaBIATh MepecKa3 OTNENbHBIX IUIaB y4eOHMKa WM yuyeOHoro mocobusi. Heo6xoaumo us-
JIO)KUTh COOCTBEHHBIE COOOpa)XXEHHS MO CYIIECTBY M3JaraéMbIX BOIPOCOB, BHECTU CBOU Mpe-
noxeHus. OOIIKe MOJIOKEHHs! JJOKHBI ObITh OAKPEIUICHBI U MOSICHEHBI KOHKPETHBIMH TTPUMe-
pamu. Mznaraemblii MmaTepuan npu HEOOXOAMMOCTH CleIyeT MPOMLIIOCTPUPOBATh TabIUIIaMHU,
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 TPOMBINUICH- | [lepcoHanbHBIE KOMITBIOTEPHI
HBIX CETer

10.2 TexHu4eckue H 3JeKTPOHHbIE CPeCTBA 00yUeHHUs

JleKuMOHHBbIE 3aHATUSA

Aynuropuu JUisl IEKIIMOHHBIX 3aHATUN YKOMIIJIEKTOBaHbI MEOEIbI0 M TEXHUUYECKUMHU CpeJi-
CTBaMU OOY4YEHUS, CIy)KAIlUMU IS MpeJCcTaBieHus] 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 TIOJKITIOYEHHSI K ceTH «MHTepHEeT» U JOCTYNOM K 3JIEKTPOHHON MH(POPMAIIMOHHO-
obpazoBarenbHOM cpene KHATY:
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- yutaneHbId 3a1 HTB KHAT'Y;
- KOMITbIOTEepHBIE Kiacchl (aya. 214 xopmyc 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 APYTMMHU OOY4YalOIIMMUCS, TaK U B OTIEIbHBIX
rpynmnax. [IpennonaraioTcs cienuanbHbIe 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-
(i1eKkCcUBHBIE METOABI 00YUEHHUSI, TEXHOJIOTUU 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 MaTepHaJIOB MPOU3BOJATCS C YYETOM NPEAOCTaBICHUS MaTepuasa B pas-
JUYHBIX (hopMax: ayAHalbHOM, BHU3YyalbHOW, C HCIOJIb30BAHUEM CHEIHAIbHBIX TEXHUYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenue mucuuIUiMHbl JunamMu ¢ OB3 ocyiiecTBiasieTcsl ¢ UCIOJIb30BAHUEM CPENICTB
00y4yeHHsI OOIIEro M CIEeUUAIBHOT0 Ha3HaYeHUs (IMEPCOHANIBHOTO M KOJUIEKTUBHOTO MCIIOJB30-
BaHMs). MatepruaabHO-TEXHUUECKOe O0eCIeYeHre MpeayCMaTprUBaeT MPUCIIOCOOICHUE ayIUTO-
puii k Hyxzaam jui ¢ OB3.

dopma NpoBeACHUS aTTECTALlK ISl CTYACHTOB-MHBAIM/IOB YCTAaHABIMBACTCS C YUETOM
UHIMBUIYAIBHBIX NcuXxopu3ndeckux 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 TIe4aTHOH (hopMe MU SICKTPOHHOM (opMe ¢ yBETHMUEHHBIM 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-BUTATENILHOTO 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

Hampasnenne noaroroBku 38.03.02 Meneoocmenm
Hamnpasnennocts (mpoduib) Ilpoexmuposanue, opeanuzayus u AOMUHUCPUPOBAHUE
00pa3oBaTeNbHON MporpaMMbl | OusHeca
KBanmudukarus BbITYCKHUKA bakanasp
I'ox Hayama MOATOTOBKHA 2021
(no yuebHomy niamy)
®dopma 00yueHus OuHas
TexHomorust 00yueHus MPAOUYUOHHAS
Kypc Cemectp TpynoemMKoCTb, 3.€.
1 1 3

Bua npomexyTo4Hoi arrecTanuu

OGecneunBarolee NoApasIeIcHue

3auem c oyenxou

Kagpeopa « ALY - dnexmponpusoo u

asmomamusayusi NPOMblULIEHHBIX YCMMAHOBOK»

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

Tabmuna 1 — KoMmnereHmm 1 niaHupyeMble pe3yabTaTbl 00y4eHUs MO0 AUCIUILTHHE

Kox mo ©I'0OC

HNuaukaTopbl JOCTHXEHUS

[Tnanupyemblie pe3yabTaTbl 00y-
YEHUS 110 NJUCLIUIUIMHE

[TpodeccronanbHbIe

OIIK-2 Cnocoben
OCYIIECTBISITH COOD,
00paboTKy U aHAN3
IaHHBIX, HEOOXO0IHU-
MBIX JUTSL PEIICHHS
MOCTABIIEHHBIX
yIPaBICHYECKUX
3a/1a4, ¢ UCTIOJIb30-
BaHHEM COBPEMECH-
HOTO HHCTPYMEHTA-
U 1 UHTEIUICKTY-
IbHBIX HH(pOpMa-
IIUOHHO-
AHATUTUYECKUX CH-
CTeM;

OIIK-2.1 3HaeT COBpeMEHHbBIE METO-
11 cOopa, 00paboTKH 1 aHaIM3a
JTaHHBIX HEOOXOAUMBIX JUTSl PEIICHUSI
YIPaBICHYECKUX 3324 C UCIIOJIB30-
BaHUEM COBPEMEHHOT'O HHCTPYMEH-
Tapysl ¥ MHTEIUICKTYaIbHBIX HH(OP-
MAalIOHHO-aHATUTHYECKHX CHCTEM

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

OIIK-2.2 Ymeet mpoBoauTh cO0Op 1
CHCTEMaTH3AIIHIO TAHHBIX B COOTBET-
CTBHH C IIETISIMH U 3a7ja4yaMH, pera-
eMoit mpoeccrnoHanpHOM pooIIe-
MBI; IPOBOJUTH aHAIUTHYECKOE UC-
CJIeZIOBaHUE U TIPOBOJUTH PO eccH-
OHAJBbHYIO 00pabOTKY JaHHBIX JJIS
TIOJTyYEHUsT TpeOYyeMOro pe3ysibraTa

YMeer BBIOMpaTh CIIOCOOBI U
cpencTBa MHGOPMAIMOHHBIX
TEXHOJIOTUH JUISl pellIeHHs aHa-
JUTHUYECKUX 3a/1a4

OIIK-2.3 Bnageet HaBbIKaMu, Cpe/i-
CTBaMH M METO/aMu cOopa, CUCTEM-
HOT'O aHaIn3a ¥ MPOoQPECCHOHATBHON
00pabOTKH JaHHBIX, HEOOXOUMBIX
JUIsL pelieHus mpodeccnoHanbHbIX
3ama4y

Brnaners MeTonamMu nmpuMeHeHUs
CpeICTB MH(POPMAITUOHHBIX TEX-
HOJIOTUH IS TTIOMCKA, 00pabOTKH,
aHalM3a U MPEJICTABICHUS UH-
dhopmaruun

Tabnuna 2 — [Macopt ¢hoHIa OLIEHOYHBIX CPENICTB

KonTpounpyembie ®opmupyemass | HammenoBanue
pa3aeibl (TeMbl) KOMIIETEeHLHS OLIEHOYHOTO IToxkazaTesm oneHKH
AUCUMILTUHBI CpeACTBa

Pazpener 1 -5 OIIK-2 Tect IIpaBUIBHOCTD BBIIIOJIHEHUS
3aJJaHMsI

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

TOPHBIX pabOT TOB

1-5 OIIK-2 PTP ITosnHOTa ¥ IPaBUIIBHOCTH

BBINOJIHEHUS 3a/1aHUS

2 Mertoanueckne MaTepHuaJibl, ONpe/iesOIIMe NPOLeAYPbI OlleHUBAHNS 3HAHUI,
YMeHM, HABBIKOB M (MJIH) ONBITA JeSITeJILHOCTH, XapaKTepPU3yole mpouece
¢GopMupoBaHusi KOMIETEHIMH

Meroanueckue Marepuaisl, ONPEACIIAIONIUe IPOLEeAYPbl OLEHUBAHUS 3HAHUN, YMEHUH,
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HABBIKOB U (MJIM) OIBITA ACITEILHOCTHU, MPEACTABICHBI B BUJIE TEXHOJIOTUIECKON KapThI JUCIIH-
TJIUHBI (Tabsmma 3).

Tabmmia 3 — TexHosornueckas Kapra

HaumeHoBaHue
OLICHOYHOTO Cpell- Cpoxu HIxkana oue- Kpurepun
cTBA BbINOJTHEHU S HUBaHUSA OlleHUBAHMS
1 cemectp
Ilpomesrcymounas ammecmauusn ¢ ghopme 3auem c oyeHKoul
Tecr B TeueHue ce- | 25 6amios 25 Gamnos — 91-100 % mnpa-
MecTpa BUJIBHBIX OTBETOB — BBICOKUM
YpPOBEHb 3HAHMI;
20 6ammoB — 71-90 % mpa-
BUJIbHBIX OTBETOB — JOCTa-
TOYHO  BBICOKUH  YPOBEHb
3HAHUH;
15 6amnoB — 61-70 % mpa-
BUJIbHBIX OTBETOB — CpPEIHUI
YPOBEHb 3HAHUN;
10 6amno — 51-60 % mpa-
BUJIbHBIX OTBETOB — HU3KHUI
YPOBEHb 3HAHMIA;
0 G6amnos — 0-50 % mpaBuIIb-
HBIX OTBETOB — OYEHb HU3KHUI
YPOBEHb 3HAHUM.
JlaGopaTtopHasi pa- | B TeueHue ce- | 5 Oanios 5 OawioB — CTYAEHT MOKa3all
bora 1 MECTpa OTJINYHBIC HABBIKU IPUMEHEHUS
JlaboparopHast pa- | B TedeHHe ce- | 5 6amioB MOJTyUeHHbBIX 3HAHMH U YMCHUH
Gota 2 MECTpa IpU pelieHnd TPodeCCHOHATB-
JlaGopaTopHast pa- | B TeueHue ce- | 5 0amioB HEX 34184 B DAMKAX YCBO-
6orta 3 MecTpa
JlaboparopHast pa- | B TedeHHe ce- | 5 6amioB SHEOTO y4ebHOro MaTepHana,
60Ta 4 MecTpa 4 Gayula — CTYJCHT MOKa3al XO-
JlaGoparopHast pa- | B TEUEHHE ce- | b OaioB POMINE  HABBIKM  IIPUMCHCHILL
oota 5 MecTpa IOJTY4YCHHBIX 3HAaHWU W YMCHHUA
JlaboparopHast pa- | B TedeHHe ce- | 5 6amioB IpU pelieHnd TPodeCcCHOHATB-
6ota 6 MecTpa HBIX 33]a4 B paMKaX YCBOEHHO-
JlaGopaTopHast pa- | B TeueHue ce- | 5 0amioB ro y4eOHOT0 MaTepuaa.
6ora 7 MecTpa 3 Gaiia — CTyZIeHT TIoKas3ajl yJI0-
BJICTBOPUTEITLHOE BIIAJICHHE
HaBbIKaMU TPUMEHEHUSI TOITy-
YEHHBIX 3HAHUM U YMEHWH IIpU
pemieHn  TipoeCCHOHATBHBIX
3a1a4 B paMKax YCBOECHHOTO
yueOHOro Marepuara.
2 OGamma — CTYIEHT TPOIEMOH-
CTPUPOBATT HEJIOCTATOUHBIN YpO-
BCHb BIQJICHUS YMEHUSIMH U
HABBIKAMH TIPU PELICHUH TIpO-
(beccOHATBHBIX 33/1a4 B paMKax
YCBOGHHOTO y4eOHOTO Marepua-
Ja.
PI'P B TedyeHue ce- | 30 GamioB 30 GaulOB — CTYAEHT IOKa3ajl
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HaunmenoBanue
OLIEHOYHOI0 Cpel-
CTBa

Cpoxu
BbINOJTHEHU S

Ixamaa one-
HUBAHUSA

Kpurepun
OlleHUBAHUS

MecTpa

OTJIMYHbIE HABBIKK TPUMEHEHUS
IIOJTYYCHHBIX 3HAHUM U YMEHUU
NPy PEIeHHH MPOQECCHOHATh-
HBIX 3aJa4 B paMKax YCBO-
€HHOTO yueOHOTr0 MaTepuara.

20 OaioB — CTYHEHT MOKazall
XOpOIIIME HABBIKU MPUMEHEHUS
IIOJTYYCHHBIX 3HAHUM U YMEHUU
NPy PEIeHHH TPOQECCHOHATh-
HBIX 33/1a4 B PaMKaxX YCBOSHHO-
ro yueOHOro Marepuara.

15 GamioB — CTymeHT mHoKa3ai
YJIOBJIETBOPUTEIHLHOE BIIAJICHHE
HAaBbIKAMU TIPUMEHEHUS TIOITY-
YEHHBIX 3HAHUN W YMEHUU TpU
peteHn  Pog)eCCHOHATBHBIX
3a7ad B paMKax YCBOEHHOI'O
y4eOHOro Marepuaa.

0 GayutoB — CTYIEHT MPOJIEMOH-
CTPUPOBAI HEJOCTATOUHBIN YpO-
BCHb BIQJCHUS YMEHUSIMH U
HaBbIKAMU TIPU PELICHUH TpO-
(heccroHaNBHBIX 3371a4 B paMKax
YCBOGHHOTO y4eOHOro Marepua-
Ja.

HNTOI'O:

100 6amtoB

MaJIbHBII) YPOBEHB)

Kputepun oneHkn pe3yibTaToB 00y4eHUsI 10 AU CUMUILIMHE:

0 — 64 % OT MakCHMaJbHO BO3MOXHOH CYMMBI OajUIOB — «HEYIOBJIETBOPUTEIHHO»
(HeOCTaTOYHBIM YPOBEHD Il IPOMEKYTOUYHON aTTECTAllUU IO AUCLUILINHE);

65 — 74 % OT MakCUMaJbHO BO3MOXXHOW CYMMBI OallJIOB — «YyIOBJIETBOPUTEIHLHO
(moporoBbIii (MUHUMAJIBHBIN) YPOBEHb ),
75 — 84 % oT MaKCUMaJIbHO BO3MOXHON CYMMBI 0aJJIOB — «XOPOILOY» (CPeIHUI YPOBEHbD);
85 — 100 % oT MakcHMaTbHO BO3MOKHOM CYyMMBI 0AJUIOB — «OTJIMYHOY (BBICOKUI (MaKCH-

3 TunoBble KOHTPOJIbHBbIE 32/1aHUSI WJIH HHbIE MATePHAJbl, HE00X0AMMbIe JJIs1
OlICHKH 3HAHUI, YMEeHM i, HABBIKOB M (WJIM) ONBITA 1eITeJIbHOCTH, XapaAKTePH-
3yrolue npouecc GopMUpoOBaHUS KOMIIETEHI[UI B X0/Ie 0CBOeHHsI 00pa30oBa-
TeJIbHOM NMPOrpaMMBlI

3.1 3agaHus QI TeKyIero KOHTPOJIsl yCIeBaeMOCTH

1) Bequre npaBuiIbHBIN OTBET:
BocbMepruuHOe uncio 3aKaHIMBACTCS CTPOYHOM JIATUHCKOM OYKBOH ...

2) IlepemeHHas X sIBIIsIETCS paH)KUPOBAHHOM B Cllydae

Tect

la)x:=5

| B)x:=1,1.2..5
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|6) x:=1011b | 0) x:=4 + 3i

3) YcraHoBUTE COOTBETCTBHE:

a) OyJIeBO paBHO 1) -
0) mprcBanBaHUE 2) =
B) YHCJIEHHOE PaBHO 3):=
T') CUMBOJIGHOE PaBHO 4) =
4) ®OyHKIWS, BBITOIHSIONMAS ONEPAIHIO Pa3I0KHUTh HA MHOKUTEIN
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 jeneHus a Ha b r) C°

7) B okHe 11 mocTpoeHHs JAeKapToBa Tpaduka MycToe Moje B CepeAMHE BEPTHUKAIbHOM
OCH, TPETHA3HAYEHO

a) JUIsl 3HAYEHUs, YCTaHABJIMBAIOIIETO pasMep | B) Ul JUCKPETHON IEPEMEHHOU
TPAHUIBI

0) s GyHKIIMK T) U1l HA3BaHUsL OCU

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

" 9) Kax crpouts nosepxsocts g(X,y):=x? + y?
-
a) B)
&)
; N e

10) YcTaHoBUTE COOTBETCTBHE:

a) OyHKIWs, co3aaromas auaroHaasHyo mar- | 1) diag(n)
pHILly, DJIEMEHTHI TTIaBHOM JUArOHajau KOTOPOH
XPaHATCA B BEKTOPE N

0) ®yskus, cosjparoiias W 3amnonHsmomas | 2) matrix(m,n,f)
MaTpHILy, JIEMEHTbI KOTOPOU XPaHSTCS B J-OM
crondile W i-0if CTpOKE paBeH 3HAYEHUIO

byukiuu f
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B) OyHK1IHKA, co3Aa0MIas eAMHUYHYIO MAaTPHUILY
nopsiika n

3) identity(n)

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

4) rref(n)

11) BBeauTte npaBuiIbHBINA OTBET:

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

-1-2
12) Jlaasl MaTpuiisl A := (—3 — 7) uB
—4—9

12
= (3 7) torna Stack(A,B) Oyner paBeH

49

1 2 “1-2 12
/3 7\ B)<—3—7 3 7)
2) _41 92| —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 npumenennem ¢ynkuuu root(f(x),x) Heooxomumo

a) YIIPOCTHUTH BBIPAKEHUE

B) yKa3aTth KO3 OUIIMEHTH ypaBHCHUS

0) 3a1aTh HAYaJIbHOE 3HAYCHUE X

r') yka3aTb CBOOOAHBIE KOA(D(PHUIMEHTHI ypas-
HCHHSI

14) Pemmast ypaBHEHHUS WIIM CHCTEMBI ypaBHCHHI ¢ TIOMOIIbI0 Ostoka given-find , pemrenue

Oyner

a) TOYHOE

B) IPUOJIMIKEHHOE

0) MUHUMAJTBHOE

I') MAKCUMAJIbHOE

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

OyZeT BBITIJCTD 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
BBIUHCJISIONIEE MPOU3BOIHYIO OYAET BHITIISICTD

NPOM3BOAHYI0 (YHKIMH COS(X), TO BBIpAKCHUE
CJ'IGI[y}OI_HI/IM 00pazoM:

a) [;—x]"cos(x) -

cos(x) - ;—cos(x)

B~

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 Pa3JIoKEHUH 9, Oy-

JC€T UMCTh BU

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

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

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

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

18) Kakyro KHOTIKY HE COJICPKUT NaHEh

MaTCMAaTHYCCKOI'O aHaJin3a

a) lim_,,

B) lim_, ;-

6) lim_)a+

r) lim_, o,

3ammTa 1a00paTOPHBIX padoT

Jlabopamopnas paboma 1. OcHoBBI paboThl B cpene MathCAD
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1) KaxoBsl Ha3HaueHME U BO3MOXKHOCTH MathCAD?
2) Kak paborats ¢ mexio B MathCAD?

3) Kak 3anatorcst nepemennsie B MathCAD?

4) Kaxkwue onepatopsl npucBariBaHus Bbl 3HaeTE?

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

1) Kak nmoctpouts rpaduk?

2) Kaxk mocTpouTs HECKOJBKO IpaMKOB B OJHOM CHCTEME KOOpAUHAT?

3) Kak moctpouts nekapToBbliii rpaduk?

4) Kaxk ordopmarupoBaTh mocTpoeHHBIH Tpadux?

5) Kak nmoctpouts rpaduk KpuBOi, 3a1aHHON TapaMETPUUECKHU?

6) Kax moctpouts rpaduik B MosipHON cucTeMe KOOpIUHAT?

7) Kak noctpouts rpaduk 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 TAHEW 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 MPUOIMIKEHUE KOPHS YpaBHEHUs?

3) Jnst gero ucnonb3yercs GyHkus polyroots?

4) Kak MOXHO pemuTh CUCTEMY JIMHEWHBIX YPABHEHHI?

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

1) Haiitu Touku nepeceyeHus ¢ OCSIMHU.

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

3) HaiiTu uHTEpBaBl MOHOTOHHOCTH U TOYKH SKCTpeMyMa () yHKITUH.

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

5) Haiitn acumMntoTsl rpaduka QyHKITUN.
Jlabopamopnas paboma 6. CuMBoIbHBIC BRIUUCICHUS B cpene MathCad

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

2) Ucnonbiys oneparuio CuMBobl — Pacmuputh, pa3iokuTe MO CTENEHSIM IOTy-
YEHHOE BbIPaXKECHHUE;

3) Ucnons3ysa onepaunto CumBoinel — Ilogo0HbBIe, CBEpHUTE MOTYYCHHOE BBIpaxKe-

HUE 10 MEPEMEHHOH Z.
Jlabopamopnas paboma 7. IlporpammupoBanue B cpeae MathCad
1) CocrtaBuTh pOrpamMmy - GyHKITUIO, BEIYUCIISIONIYIO (DYHKIHIO Y(X)
2) CoctaBuTh NporpaMmy - GyHKLHUIO, BRIYUCIIONYIO QyHKIUIO f(X,y), TakKuM 00-
pazoM, 94TOObI 3HAYEHUS X M Y HE BBIXOIWIIM 3a IIpeiebl 00actu onpeaenenus GyHkiuu f(X, y).
3) [MoctpouTts rpaduku pynxumii y(x) u f(x,y)

3.2 3agaHusd 11 POMEKYTOYHOH aTTeCcTalluu

Pacuerno-rpaduyeckas padora
HcxoaHble JaHHDBIE:
3AZTAHME 1.
Pemuts 2 HenuHENHBIX ypaBHEHUS ¢ TOYHOCTHIO 70 0,0001
3AZTIAHME 2.
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Pemuts cucreMy 2 HENMHENHHBIX ypaBHEHUS ¢ TOUHOCTHIO A0 0,0001

3AJIAHHME 3.

Penmmte nuddepeHnmanbabie ypaBHEHHS! TIEPBOTO U BTOPOTO MOPSAIKA C TOYHOCTBIO J10
0,0001

3AJIAHMUE 4.

Pemnte cucremy nByx nuddepeHunanbHbIX YpaBHEHUH MEPBOro 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.

3AJTIAHHUE 6.

Onpenenure ¢pyukuuto f(t, ). [IpeaBaputensHo onpenenuB NepeMeHHbIE ®, X, a. [Toka-
xwutTe Tabnuiy 3HaueHuid Gynkuuu. [locrpoiite rpadukn ¢pynkuuu f(t, a) a1 1ByX pa3HbIX 3Ha-
YEHUI apryMeHTa a .

3ATAHUE 7.

Jlns Gyskiuu, paBHOR Beipaxkenuto f(x, y) HaliaguTe mepBy0 U BTOPYIO YaCTHBIC MTPOMU3-
BOJIHBIE 110 U . Brruncinre yacTHyro npou3BoAHyto 1o B Touke (1; 0,1). YacTHble npon3BogHbIE
B Mathcad maxonsres Tak e, Kak ¥ OObLIYHBIE.

3AJIAHUE 8.

Pemnre anrebpanueckoe ypaBHEHHE

3AJTIAHUME 9.

Hanummre nporpammy AJisi BBIUMCIICHUS 3HAUYEHUI (YHKLIUU ) ISl BCeX 3HA4YEHUH ap-
TYMEHTa X Ha 3aJJaHHOM MHTepBaJIe [X,, X,] C 3aaHHBIM maroM dy ¢ UCIIOIb30BaHUEM OIIEPATO-
poB BetBiienus if u oneparopa nukia for.

3ATAHME 10.

Jlns 3aaHHON B BapuaHTe (YHKIIMU MPOBECTH MOJHOE UCCIIE0OBAaHUE U NTOCTPOUTH I'pa-
buk.

3AJIAHHME 11.

Co3zziaTh CTaTUCTHUYECKYIO0 COBOKYITHOCTD, UCIIOJIB3YS JaTYUKH CIIy4alHbIX uyncen. Komnun-
YECTBO YHUCEN CTATUCTUUECKOW COBOKYITHOCTH M MPHUHATH CaMOCTOSATENbHO. ONpeAeanTh LEHTp
IPYNIUPOBAHUS CTATUCTUYECKOW COBOKYITHOCTH, BEIMUMHY paccesiHus. IlocTpouTs rucrorpam-
My C NPOU3BOJIBHBIMHM CETMEHTAMU Pa3OMEHMs U TUCTOrpaMMy C Pa30MEHHUSIMH Ha paBHBIE CEr-
MEHTBI.

3AJIAHHME 12.

[Toctpouth rpaduk; pemnTh CUCTEMY ypaBHEHUH, HAUTH IUIONIA/1b, OTPAaHUYCHHYIO I'pa-
(dbuKaMu KPUBBIX

3ATAHME 13.

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

n/n

OcHoOBaHME BHECEHUS
N3MCHCHUA

KonnuectBo
CTpaHUI]
A3MEHEHUS

Iloamuce
pazpaboTunka

PII/T
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