denepanbHOE TOCYTapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIICTO 00pa30BaHUs
«TONMBATTUHCKUIN TOCYIaPCTBCHHBIH YHUBEPCUTET

b51.B./1B.10.02

(wugp oucyuniuns)

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

CUCTEMBI NIOAAEPKKHN NTH)KEHEPHBIX PACYHETOB

(HaumeHoBanue OUCYUNIUHBL)

10 HAIPABJICHUIO TOATOTOBKH (CHEIUATbHOCTH)

15.03.05 KOHCTPYKTOPCKO-TEXHOJIOI'MUECKOE OBECIIEUHEHUE
MAIIMHOCTPOUTEJIBHBIX ITPOM3BOACTB

(kKo ¥ HAaMEHOBAHUE HAIIPABJICHUS MOJATOTOBKH, CIIEIMAaIbHOCTH B cooTBeTCTBHU ¢ PI'OC BO)

TEXHOJIOI' M MAITMHOCTPOEHN A

(HampaBieHHOCTH (TIPOHIIB))

['ox Habopa: 2018

dopma oOydeHHS: 3a09HAs

PacnpenesieHue 4acoB JMCUMILIMHBI 10 ceMeCTPaM M BUAaM 3aHATH (110
yueOHOMY IIaHY)

Koanuecteo 3ET 2
Yacos no PYII 72
Buae!r KOHTpOIs HA IK3aMeHbl 3auernl Kypcosbie Kypcosbie KO“Tl’ﬁO“B““e
Kypcax NPOEKThI paboThI (Ml;ag;):::mﬁ
(opmbl 00yueHust)
5
NeNe kypca
1 2 3 4 5 6 Hroro
3ET no xkypcam 3 3
Jexkuun 4 4
JlabopaTopHbIe
IMpakTnyeckue 8 8
KonTakTHas padora 12 12
Cam. padorta 56 56
KonTpoan 4 4
Hroro 72 72

Toabarru 2018




Pabouas mporpamma cocraBnera Ha ocHoBanuu @I'OC BIIO/®T'OC BO u yuebHOro miaHa
HarpaBJeHus MoAroToBku (cneruanpbHocT) 15.03.05 KoHCTpyKTOpCKO-TEXHOJIOTHYECKOE 0becTie-
YEHHUE MAITUHOCTPOUTEIBHBIX TIPOU3BOJICTB

PeunensupoBanne padoueii mporpaMMbl JUCUMILUIUHBI:

OtcyTcTBYET

VYuebnas (pabouas) mporpamma oj100peHa Ha 3acenanuu kadenapsr OTMIT
(mpotokon 3acenanus Ne 5 ot «20» espans 2018 r).

Penienzent
(OoadcHoCmb, YyueHoe 386aHue, cnenety) (noonucs) (U.0. Damunus)
«__» 20 T
[Tporokoi 3acenanus kageapbl No  OT «_ » 20 T
[Iporokon 3acenanus kabeapbl No  oT «__ » 20 T
[Iporokon 3acenanus kabeapbl No  oT «__ » 20 T
[Tporokoi 3acenanus kageapbl No  OT «_ » 20 T
YTBEPXIAIO

3aBenyrommn kadeapoit «O00pyI0BaHUE U TEXHOJOTMH MAIIMHOCTPOUTEIHLHO-
ro MPOU3BOICTBAY

« » 20 T H.1O. JloruHoB

(noonucs) (U.0. ©amuausa)




AHHOTAIUA
AUCHUILINHBI (Y4eOHOr0 Kypca)
b1.B./IB.10.02 Cucrembl NoaepKKU HHKEHEPHBIX PACYETOB

(MHAEKC ¥ HAaMMEHOBaHUE AUCUMILUIMHBI (y4eOHOTO Kypca))
1. Heab 1 32124 U3y4YeHUS TUCHUILIMHBI (Y4e0OHOT0 Kypca)

Ilems — chopmupoBath y OOydarOmMXCS 3HAHUS, YMEHUS U TPHOOpETCHHE
OMbITa MPUMEHEHUS METOJIOB MaTEMaTUYECKOTO MOJAEINpoBaHus (pa3paboTka Mare-
MaTHYECKUX MOJIENIe, TPUMEHEHUE YHCICHHBIX METOJOB PEIICHUS! Pa3UYHBIX 3a-
Jlay, UCIIOJIb30BAaHUE COBPEMEHHBIX MAaTEeMaTHYECKUX IMAaKETOB JJIs PELICHUs 3ajad
MaTeMaTUYECKOT0 MOJICTUPOBAHUS) NP CHUHTE3€ U UCCIEIOBAHUM CHCTEM aBTOMa-
TUYECKOTO KOHTPOJISL U YIPABICHUS TEXHOJIOTUYECKUMU TPOIIECCAMHU.

3agaun:

1. Tate 3HaHus 110 OOIIUM MPUHIUIIAM U TEHICHIUAM ITOCTPOECHHS MAaTEMaTHIECKUX
MoJieTIell TEXHUYECKUX CHCTEM, 0OBEKTOB U MIPOIIECCOB.

2. OCBOHTD YUCIEHHBIE METOIBI IS IPOSKTHPOBAHUS TEXHOJIOIHIECKUX CHCTEM.

3. O3HAKOMHUTH C COBPEMEHHEBIM MIPOrPAMMHBLIM 00ECIEUEHUEM I aBTOMATH3HPO-
BAHHOTO MPOEKTUPOBAHUSL.

4. OGy4nTh HaBBIKaM pa3pabOTKH MAaTEMAaTHYECKUX MOJIENEH OTACIbHBIX TOICHCTEM
U UX NPOrpaMMHOIl peanu3anuu Ha DBM.

2. MecTo aucuuiuinHbl (yaeoHoro kypcea) B crpykrype OIIOIT BO

Hannas gucuuiuiiHa (y4eOHbIM Kypc) oTHOcuTcs K bnoky 1 «JlucuuminHbl
(Momyyn)» (BapuaTHBHAS YacTh, TUCIUILTHHBI 110 BBIOOPY).

Jucuuminebl, y4yeOHble KypChl, HA OCBOCHHMHM KOTOPBIX Oa3vpyeTcsl JaHHas
mucuuiuinHa (yueOnslii Kypc) — Boiciias maremaruka, OCHOBBI MH(DOPMALMOHHOM
KyJlbTyphl, Pu3nka, ABTOMaTH3alMs TEXHOJOTHYECKUX MPOLECCOB B MAIIMHOCTPOE-
HuM, Teopuss aBTOMaTUYECKOTO YNPABIIEHUs, TEXHOIOTUs MAIIMHOCTPOEHUSI.

JucuuniauHel, yueOHble KypChl, A1 KOTOPbIX HEOOXOAUMBbI 3HAHUS, YMEHUS,
HaBbIKHU, MIPHOOpETaeMble B pe3yjIbTaTe U3yUeHHUs AAHHON TUCHUILIMHBI (Y4eOHOro
Kypca) — JUIsl BBIIIOJIHEHUS CTYJACHTAMU BBITYCKHON KBaJM(UKALIMOHHON PaOOTBHI.

3. Ilnanupyemblie pe3yJbTaThl 00y4eHHUS MO AMCHMILIMHE (Y4eOHOMY KYp-
CYy), COOTHECEHHbIE ¢ IJIAHMPYEeMbIMH pe3yJIbTaTAMH OCBOCHHMS 00pa3oBaTeJib-
HOH NMPOrpamMmsl

dopMupyembie 1 Ilnanupyembie pe3yJibTaThI 00y4eHUA
KOHTPOJIMPYeMBbIe
KOMITETCeHIIUH

— CIMOCOOHOCTH pemniaTh | 3HATh:
CTaHJAapTHbBIC  3aJa4d | € OCHOBHBIC IIOHATHS, 3a/1a4U U 1I€JIM MOJACIUPOBAHUSA,
PO eCCHOHANBHOM e Kj1acCU(UKAIIIO MOICNICH U BUJIOB MOJICITUPOBAHUS;




JESITEIIBHOCTH Ha OC-
HOBE  HWH(OpPMAIHOH-
HOM u OuGmorpaduye-
CKOH KYJBTYPHI C TpH-

MeHeHueM uHpopma-
IUOHHO-
KOMMYHHUKAITHOHHBIX

TEXHOJIOTUA U C Yyue-
TOM OCHOBHBIX TpeOo-
BaHUN HHPOPMAIHOH-
15(0)7 0€30MacHOCTH
(OIIK-2)

e MCTOAbI IMOCTPOCHUA MATEMATHYCCKOT'O OITMCAHUA 00B-
CKTOB.

YMeTs:

® IICTI0JIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUYHBIX
TUCHUILUINH JUISI COCTABJICHUS MAaTE€MAaTHYECKOI'O OIIHCA-
HUS 00BEKTa MOJICTUPOBAHMS.

Bnanets:

® COCTABJICHUSI TIOJIHOM CTPYKTYPHOM CXEMbI BEIIECTBEH-
HO-PHEPre€TUYECKUX IMOTOKOB TEXHOJOTMYECKOTO Mpo-
1ecca MPOTEKAIONMIETO B TEXHOJIOTHYECKOM OOBEKTE
yIIPaBJICHUS,;

®pa3pabOTKN JUHAMHYECKUX M CTAaTUYECKHX IMPOCTpPaH-
CTBEHHO-PACIIPEICIICHHBIX MaTEMaTUYECKUX MOJEIEH
TEXHOJIOTUYECKUX MPOIECCOB.

— CIIOCOOHOCTBH BBIIIOJI-
HATH PaOOTHI MO JHUa-
THOCTHKE  COCTOSIHHS
IWHAMHKH  OOBEKTOB
MAaITHHOCTPOUTEIIBHBIX
IIPOU3BOJICTB C UCIIOJIb-
30BaHUEM HEOOXOIH-
MBIX METO0B 51

cpeactB ananuza (IIK-
12)

3HaTh:

® YCJICHHBIC METO/IbI PEIICHUSI Pa3JIMUHbIX 3a]aY,
®METOAbl BOCCTAHOBJICHHUSI SMIUPUYECKUX 3aBHUCUMO-
CTEH;

® METO/Ibl AHATUTUYECKOTO MOJICTTUPOBAHNS;

® METO/Ibl UMUTALIMOHHOTO MOJICJIMPOBAHUS.

YMeTh:

epelIaTh COCTABJICHHBIE YpaBHEHUS (CHUCTEMBI YpaBHe-
HU) MOJENHM C TOMOIIbI0 COBPEMEHHBIX MaTeMaTHye-
CKHX MaKETOB.

Bnaners:

®METOJIaMU MAaTEMaTHUYECKOTO aHaliu3a M MOJEINPOBa-
HUSI B TEOPETUUYECKUX U IKCIIEPUMEHTAIBHBIX HCCIEO0-
BaHusgX B oOnactu pazpadotku ACY TII ¢ ucnonb3oBa-
HUEM COBPEMEHHBIX MATEMATHICCKHUX TTAKECTOB.

TemaTnueckoe coaepkaHue TUCUUILIMHBI (Y4e0HOT0 Kypca)

Pa3znen, moayanb

IMoapasnen, tema

OO6mue BOMPOCHI Ma-
TEMaTHYEeCKOTO MOJIe-
JUPOBAHUS

O6H_[I/Ie BOIIPOCHI MATCMATHYCCKOTO MOACIIMPOBAHUSA

WNurepnonsiums o o6mieit hopmysie Jlarpanka

WNuTtepnonsanusi TaOMMUHBIX AaHHBIX 10 (dopmynam Jla-
rpaHxa

IIpouiecc mocTpoeHuss MaTeMaTUIECKOM MOJICITH

[TonuHOMMAaNIBHAS AIlIIPOKCUMAI KL

YeObI1eBcKas anmnpoKCUMaIIus

CyTh KOMIIBIOTEPHOTO MOAEIUPOBAHUS

DKCIOHEHIIMAIbHAS PErPeCcCusi

[TommHOMMAINIBHAS perpeccust

Paznuynbie METObI

Paznnunble METOABI pelIEHNs] HETMHENHBIX YPABHEHUN




pELIECHUS] HEJTUHEHHBIX
YpaBHECHUU

Jluneiinas perpeccus oOIIEro BUaa

Henuneitnas perpeccus o01iero Buaa

BreraucnurensHbIe OKCIICPUMCHTBI C MAaTCMATHUYCCKHUMU
MOACIEIMHU, UMUTHUPYIOIIHUMHA ITOBCIACHUC PCAJIbHBIX 00B-
CKTOB, IPOICCCOB NJIM CUCTCM

IIpeoOpazoBanue Jlannaca

CJ'Iy‘-IElfIHBIG BCIIMYUHBI U CO6BITI/I$I, MCTOJZbI MX I'CHEpa-
R0%05 1 00J1aCTh UX ITPUMCHCHUA

JIMHEHHOE CriIa)KMBaHUE I10 ISITH TOYKaAM

HenuHeliHoE criiakmBaHUE 110 CEMM TOYKaM

[IpobyiemMbl MOMy4YEeHUS
Ha OBM cnyyaliHbIX
YHCJIOBBIX ITOCJIEJOBA-
TEIILHOCTEH C 3ajaH-
HBIMHA  BEPOSITHOCTHBI-
MU XapaKTePUCTUKAMHU

[IpoGnembl monydyenuss Ha OBM ciyyallHBIX YHMCIOBBIX
MOCJIEIOBATENIBHOCTEN C 3aJlaHHBIMU BEPOSATHOCTHBIMHU
XapaKTEPUCTUKAMU

Brrunciienre XapakTEPUCTUK CUCTEMBI IO €€ OIepaTop-
HOM XapaKTEPUCTHUKE

AJITOPUTMBI 1 METOJIbI TE€HEPALIMU PABHOMEPHO pacmlpe-
JICJICHHBIX CIIyYaWHBIX YHUCEI

MojenupoBaHue JIOTHYECKUX QPYHKITUN

MeToa 1 alropuT™M peNICHUs CUCTEM JIMHEHHBIX YpaBHE-
HUM MeTonoM ['aycca

Konebanus 1 pe3oHaHC B MEXaHUYECKON CUCTEME

Kiraccuyecknil CneKTpaIbHbIA AaHAJIN3 U CUHTE3

OO0mas Tpy10eMKOCTh TUCHHMILIMHBI (YdeOHoro kypca) — 2 3ET.

Pa3padoTyuk nmporpaMmai:

JONCHT, K.T.H.

B.A. I'yiges

(OKHOCTB, yYEHOE 3BaHKE, CTEIICHB)

(moamuCh) (N.0.Oamunus)




4. CTpyKTYypa " coepKaHue TUCHUILTHHBI (Y4eOHOro Kypca) Crucrembl NOIIEPKKHA HHKECHEPHBIX PACYETOB

Kypc uzyuenus 5
Pa3nea, Iloapa3zaen, Tema Buasl yueoHoii pa6oTsl Heo6xoaumbie DopMbI Pexomenny-
MoayJ1b Ayl]l/lTOpHLle 3aHATHA CamocTosiTeJIbHAs paﬁoTa MaTepHaJIbHO- TEKyuero eMasi JIuTe-
(B yacax) TeXHUYeCKue KOHTPOJIsA patypa (Ne)
BCero ’E @opMbl IPOBeEIEHUS JIEKIUH, (hopmbl opranuzanuun pecypcbl
» 5 E ﬂaﬁﬂpaTngle, NMPaKTHYECKHUX caMoCTOSITeILHOM
- g g E. P 3aHATHI, MEeTObI 00yUeHHUs], 5 padoTbI
E g g ga peanu3syiomue NpuMeHsieMyIo g
E g g E = 06pa3oBaTeJbHYI0 TEXHOJIOTHIO 2
a
Monayne 1. | Tema 1.1. Bsenecnue. 1 Bebunap Ha OHTalH- 5 N3ydeHue BUICONCK- KOMIIBIOTEP 100 Tect 1,2, 3
OO0mue OCHOBHBIC TIOHATUSA H IJIOIIAJIKE, TUCKYCCHS B IIHH TI0 UTOTaM BEOU- IJIaHIIEeT JIU0Oo
BOIPOCHI onpenenenus. Llean u yaTe BeOMHapa Hapa, TECTHI AJIS ca- cMapThoH
MaTeMaTH- | IPUHIMIBI  MOJCIUPO- MOKOHTPOJIS
YeCKOro BaHHUS
Mozenupo- | Tema 1.2. Bumger mome- | 0,5 Aynno-/Buneo- JeKIun 5 CamocTosTenbpHoe LMS-cucrema Ha Tect 1,2, 3
BaHUS Je U MOICTUPOBAHUS. AIEKTPOHHOTO YIeOHHKA C W3yUYeHIE MaTepHua- ocHoBe Moodle,
Knaccudukanus mate- KOHCYJbTaIFel IpenojaBa- JIOB BIIEKTPOHHOTO KOMIBIOTEp JTHO0
MaTHYECKUX MOJeieit Tens Ha popyme yaeOHHKa C pa3zene- IIAHIIET JTH0O0
HHMEM Ha JICKI[UH U C cMapThOoH
TECTaMH JIJISI CaMO-
KOHTPOJIA 10 KaXJ10H
JICKIMH, aHAJIU3 T10-
BeJIeHUS 00yUaro-
IIUXCSI [TPH TTOMOTIU
LRS-cucteMb! u
Experience API, ana-
T3 TEeKyIIeH ycrnesa-
€MOCTH TIPH ITOMOIIN
BPC-peiitunra
Monyns 2. | Tema 2.1. Mogemupo- | 1 Bebunap Ha oHnaiiH- 5 | Uzyuenue Bupeosex- KOMITBIOTEp MO0 Tect 1,23
Pa3nuunple | BaHue rpaduuecKux IUIOINAJKE, TUCKYCCHS B MY TI0 UTOTaM BeOM- IUTAHIIET TH00
METO/IbI cucteM. ['eomerpuue- yate BeOWHapa Hapa, TeCTHI JJIA ca- cMapThoH
penieHus CKHE MOJICTTH MOKOHTPOJIS
HEJIMHEH -

HBIX ypaB-




HEeHUI 3ajanusi, IpOBEpsEMbIe BeimonHeHne nmpakTH4ecKux CamocrosiTesibHOe LMS-cucrema Ha Tecr 1,23
BpyuHyto 1 OcHOBHI 3aJaHul C KOHCYJIbTaIUei BBHIIIOJIHEHHE — TIpaK- ocHoBe Moodle, Pacuernas
paboThl ¢ mporpaMmMoin npenojaBarens Ha popyme THYECKHX  3aJlaHHH, KOMITBIOTEp JIHO0 pabora 1
«MathCAD» 1 9epe3 KOMMEHTapHHu B KOHTpOJb cMeHHI [P- TUTaHIIET JINO0 u?2
3amaHus, TpoBepsieMBbIe 3aIaHISIX aZipecoB, aHaU3 Te- cMapThoH
BpyuHylo 2 Pemenue KylLIe#l ycrieBaeMOCTH
ypaBHEHHIA npu mnomonm BPC-
pelTHHra
Tema 2.2. Hawano pa- | 0,25 Aynuno-/Busieo- NeKInu CaMocCTOsTENBHOE LMS-cucrema na Tect 1,2, 3
6oter B MathCad. Bwr- AIEKTPOHHOTO YIeOHHKA C H3yUYeHIE MaTepHa- ocHoBe Moodle,
yucnenus B MathCad KOHCYJIbTalMel mpenoaasa- JIOB 3JIEKTPOHHOTO KOMITBIOTEp JIOO0
Tens Ha Gopyme yueOHHKa ¢ paznele- TUIAHIIET JINOO
HUEM Ha JICKIIUHU U C cMapThoH
TecTaMH JIJIsL CaMo-
KOHTPOJIA 10 KaKJI0H
JIEKIWH, aHAIN3 TI0-
BEJICHUS 00ydJaro-
IIMXCS TIPH TIOMOIIN
LRS-cucremsr u
Experience API, ana-
T3 TeKyIeH ycriea-
€MOCTH TPH OMOLIN
BPC-peiitunra
3ananus, poBepsieMble BrinonHeHue nmpakTuyecKux CaMOCTOSTENbHOE LMS-cucrema na Tect 1,2,3
BpyuHyto 3 WuTepno- 3a/IaHUI C KOHCYJIbTAllUEH BBIIIOJIHEHUE  IIPaK- ocHose Moodle, Pacuernas
JISIIMS U TIPEICKa3aHue npernoaBatess Ha popyme TUYECKUX  3aJaHuM, KOMIIBIOTEP JIHO0 pabota 3
3amaHus, IpoBepsieMbIe U 4epe3 KOMMEHTApUU B KOHTpPOJIb CMEHBbI [P- IUTaHIIET JIHO0 n4
BpyuHyto 4 Maremaru- 3aJJaHusIX aJIpecoB, aHaIU3 Te- cMmapThoH
yeckast o0OpaboTka pe- KyIIeH ycrieBaeMOCTH
3yJbTaTOB JKCIEpU- npu nomout BPC-
MEHTAJIbHBIX JIAHHBIX peHTHHra
Monyns 3. | Tema 3.1. CumBoIBHEBIE 1 Aynuno-/Buneo- JeKIHu CamocTosTeabpH0e LMS-cucrema Ha Tect 1,2, 3
[TpoGnembl | BBIUMCIEHUS JIEKTPOHHOTO yueOHHKa C n3ydeHue MaTepHa- ocHoBe Moodle,
HOJTy4eHHS KOHCYJIbTaIMel Impenoasa- JIOB 3JIEKTPOHHOTO KOMITBIOTEp JIOO0
Ha OBM Tenst Ha hopyme y4eOHUKa C pazjere- TUTAHIIET MO0
CITy4YaiHbIX HHUEM Ha JISKIHHU U C cMmapThoH
YHCIIOBBIX TecTaMH JIJIs CaMo-
MIOCJIEI0BA- KOHTPOJIS 110 KaX10H

TEJIbHOCTEHN

JICKIMH, aHAJIU3 T10-




C 3a/1aH-
HBIMU Be-
POSTHOCT-
HBIMU Xa-
paKTepH-

CTHKaMHU

BeJICHUS 00y4Yaro-
IIUXCSI TPH TTOMOIIU
LRS-cucremsr u
Experience API, ana-
JIM3 TEKYILEH yclieBa-
€MOCTH MPH MOMOIIH
BPC-peiitunra.

3amaHus, IpoBepsEMbIS
BpyuHyl0 5 Yucnennoe
MHTETPUPOBAHHUE "
muddepeHunposanue
3amaHus, IpoBepseMbIe
BpyuHyto 6 Pemenue
OOBIKHOBEHHBIX  JU(-
(epeHIManbHBIX ypaB-
HEHHHI

BrinmonHeHNE IPaKTHYECKIX
3a/1aHUl C KOHCYJIbTallUEH
mpernoaaBaTess Ha popyme

U Yepe3 KOMMEHTapuu B
3aaHUsAX

CamocrosTensHOe
BBIIIOJIHEHUE  IIPaK-
TUYECKUX  3aJaHuil,
KOHTpOJIb cMeHbI |[P-
aZpecoB, aHaIIU3 Te-
KylIlel ycreBaeMOCTH
npu nomomu BPC-
peiTuHra

LMS-cucrema Ha
ocHoBe Moodle,
KOMIBIOTEp JTHO0
IJIaHIIET JIU0O0
cMapThoH

Tect
PacueTHas
pabota 5
uo

1,23

Tema 3.2. O6pabotka
9KCIIEPHUMEHTAIBHBIX
JaHHBIX

0,25

Aynno-/Bueo- JEKIHU
9JIEKTPOHHOTO y4eOHHKA C
KOHCYJIbTAIlMeH IpenoiaBa-
Tens Ha popyme

CaMocCTOsTENBHOE
H3y4YeHHE MaTepHa-
JIOB 3JIEKTPOHHOTO
yaeOHHKa C pa3zene-
HUEM Ha JIEKLIUHU U C
TECTaMH JIJIsl CaMo-
KOHTPOJIA 10 KaXJ10H
JIEKIMH, aHAJIU3 T10-
BeJIeHUS 00yUaro-
IIUXCS TIPU TOMOIITH
LRS-cuctemsr u
Experience API, ana-
JIU3 TEKYILEH ycreBa-
€MOCTH IIPH MOMOILHU
BPC-peiitunra

LMS-cucrema Ha
ocHoBe Moodle,
KOMIBIOTEp JTHO0
IIAHIIET JTH0O0
cMapThoH

Tect

1,23

3agaHus, IpoBepseMbIe
BpyuHyto 7 Pemenue
i depeHnInanTbHBIX
YpaBHEHUM B YAaCTHBIX
MIPOM3BOTHBIX
3amaHus, IpoBepseMbIe
Bpyunyto 8  Crmek-
TP&JIbHBII aHalIU3 H

BrinonHenue npakTHYECKUX
3aJlaHui ¢ KOHCYJIbTaluen
npernoaBatess Ha popyme

U Yepe3 KOMMEHTapHHu B
3aIaHASIX

11

CamocrosTensHoe
BBIIIOJIHEHUE  IIPAK-
TUYECKUX  3aJaHuil,
KOHTpOJIb CMEHBI [P-
aZpecoB, aHaJIU3 Te-
KyIlel yCcIieBaeMOCTH
mpu mnomonm bBPC-
peiTHHra

LMS-cucrema Ha
ocHoBe Moodle,
KOMITBIOTEp JIOO0
TUTAHIIET MO0
cMapThoH

Tect
PacueTnas
pabora 7
n8

1,23




CHUHTE3

KonTtpons

CaMOCTOSATENbHOE
TECTHPOBaHUE o
0aHKYy TECTOBBIX 3a-
mannii He MeHee 600
BOTIPOCOB, aHajau3
MOBEIICHUS TECTUPY-
FOLIUXCS TPU MTOMO-
i LRS-cuctemsr u
Experience API, koH-
Tpoib cMeHbl [P-
aJipecoB, yIalcHHas
ayTeHTH(UKAIMS TpU
MMOMOIIM  pacIio3Ha-
BaHUS JIMI[, aHallh3
TEKyIIeH ycreBaeMo-
CTH TPH TOMOIIH
BPC-peiitunra

LMS-cuctema Ha
ocHoBe Moodle,
KOMIIBIOTEp JTHOO
IIAHIIET JIH0O0
cMapThoH

Hrorosoiit
TECT

Hroro:

56

72




5. Kputepun u HOpMBbI TEKYIIer0 KOHTPOJISI K IPOMEKYTOYHOM aTTeCTAINH

DopMbI TEKYLIET0 KOHTPOJISI

YciaoBus 1onycka

Kpurepuu u HopMbI OLIEHKH

TecTnl

Jomnyckatorcs Bce

MaxkcuMaabHOE KOJMYECTBO 0aIIoB - 6, 0aTbl HAYUCIISIOTCS MPOTIOPIUOHAIBEHO
MpaBUIBHBIM 0TBeTaM OrpaHudeHre Ha KOJINYeCTBO NOnbITOK: 20

®opma npoBegeHUs
MPOMEKYTOYHOM aTTeCTANNH

Ycaosus gomycka

Kpurepun u HOpMbI OLIEHKH

3auét. UTOroBuIi TECT.

I[OHYCKaI-OTCH BCC

«3a4TEHO 40 u Ooiee 0aUIOB

«HE 3aYTEHO) Menee 40 Oau1oB

10




6. Kpurepun u HOPpMbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)

He npenycMoTpeHO yueOHBIM TUIAHOM

7. IllpumepHasi TeMAaTHKAa NMUCbMEHHBIX padoT (KypcOBbIX, pedepaToB, KOH-
TPOJIbHBIX, Pac4eTHO-TpaguYecKNX  Jp.)

Ne ni/m Tembl
1 CryyaliHbple BEJTMYHUHBI H COOBITHS, METOJIBI X TeHEpaIiy U 00J1aCTh UX MPUMEHEHUS
2 [TpoGnembr momydeHuss Ha D9BM citydailHbIX YHMCIIOBBIX IOCIIEIOBATEIHHOCTEH C 3a-
JTAHHBIMU BEPOSITHOCTHBIMU XapaKTEPUCTUKAMU
3 ITpeoOpazoBanue Jlammaca
4 Briuncnenue xapakTepuCcTUK CUCTEMBI 110 €€ ONEPATOPHON XapaKTEPUCTUKE
5 AJNTOPUTMBI M METOJIbI T€HEPALIMK PABHOMEPHO paclpeeICHHBIX CIy4YalHbIX YHCEeT
6 MonenupoBaHue TOru4ecKux pyHKIun

8. Bompocs! Kk 3auery

Ne /it Bonpocsl
1 OO111e BOMpoCchl MaTEMATUYECKOI'0 MOAETHMPOBAHHUS
2 VIMuTanmoHHble MOJEIN
3 Wurtepnomnsiimst o o6rmeit hopmysie Jlarpamxka
4 WuTepnossiiys TabauuHbIX JaHHBIX 10 (hopMmyinam Jlarpanxka
5 [Tporecc nocTpoeHNnss MaTEMaTHIECKOW MOJIEIH
6 ITommHOMUAJIbHAS ANITPOKCUMALIHS
7 UeObleBCcKas anmpoKCUMaIus
8 CyTh KOMITBIOTEPHOTO MOJAEITHPOBAHHUS
9 DKCIIOHEHIIMAJIbHAs perpeccust
10 [TonrmHOMMANIbHAS perpeccus
11 PaznuuHble MeTO/IbI pelieH!s] HETMHEHHBIX YpaBHEHUH
12 Jluneiinas perpeccust 00111ero BUja
13 Henuneiinas perpeccus o61iero Buaa
14 BbruucnuTenbHple 3KCIEPUMEHThHl ¢ MaTEMAaTUYECKMMU MOJENSAMHU, UMUTHPYIOUIMMHU
MOBEJICHHE PeabHbIX 00BEKTOB, MPOLIECCOB MIIM CHCTEM
15 JIuHeltHOE CriIaKMBaHMUE MO MSATH TOYKaM
16 HenuneitHoe critiaxxuBaHue 10 CEMH TOYKaM
17 CayyaiiHbple BeJIMYMHBI U COOBITHUS, METOJIbl MX T'€HEpAllM U 00JIaCTh UX IPUMEHEHUs
18 [Ipo6nembr nonydyenust Ha OBM ciydaifHbIX YHCIIOBBIX MOCJIEI0BATENLHOCTEN C 3a-
JAHHBIMU BEPOSITHOCTHBIMH XapaKTEPUCTUKAMHU
19 [Ipeo6pa3zoBanue Jlamnaca
20 Bbrunciienne xapakTepUCTHK CUCTEMBI 110 €€ ONepaTOPHOM XapaKTEepUCTHKE
21 AJTOpUTMBI U METOIbl T€HEPAIIH PABHOMEPHO PAaCIpeesIeHHBIX CITy4YaifHbIX YUCeI
22 MonenupoBaHue JOrHIeCKUX (QYHKIHN
23 3aryxaromnye 1 HapacTarolme Koiebanus
24 Metoa 1 anropuT™ pelIeHns CUCTEM JIMHEWHBIX YpaBHEHH MeTofoM ['aycca
25 Konebanus u pe3oHaHC B MEXaHUYECKON cHCTeMe
26 Knaccndecknii CIeKTpabHBIA aHAIN3 U CHHTE3
27 CyTbh KOMITBIOTEPHOTO MOJICITUPOBAHUS
28 MoenupoBaHie TEXHOJOTHUECKUX MPOIIECCOB




29

MaremaTnueckoe o0ecrieucHue IIprU aBTOMaTHU3allnunu

30 MogenupoBaHHe CUCTEM aBTOMATHYECKOTO YIPABJICHUS TEXHOJOTHUYECKUMH IPOIIEC-
camu

31 OO01u1re BOMPOChl MAaTEMATUYECKOTO MOAEITHUPOBAHHUS

32 MMuranmoHHbIe MOIEITH

33 WuTepnomnsiiums o oduieii popmye Jlarpanxa

34 WNHuTtepniossiiys TabIMYHBIX JaHHBIX 110 hopMynam Jlarpanka

35 [Tporecc mocTpoeHNss MAaTEMaTHYECKOW MOJICIH

36 [TonmmHOMUANIbHAS ANIITPOKCUMAIIHS

37 UYeOpIeBcKas anmpoKCUMaIus

38 CyTh KOMIIBIOTEPHOTO MOAEITHPOBAHHUS

39 DKCIOHEHITMAIbHAs PErpecCcust

40 IlonmHOMMaNIbHAS perpeccust

41 PasnuuHble METO/IBI PEIICHUs HEJIMHEUHBIX YPABHEHUN

42 Jlunelinas perpeccus o01ero Buaa

43 Henunelinas perpeccust o01iero suaa

44 BbruuciurensHpie 3KCIEPUMEHTBI ¢ MaTEMAaTUYCCKHUMU MOJICIISIMU, UMUTHPYIOIIUMHA
MOBEJICHHE PEATbHBIX 00BEKTOB, MPOIIECCOB MIIA CHCTEM

45 JIuHelHOe CriTaXMBaHHUE IO TISITH TOYKaM

46 HenuueitHoe criiaxxuBaHue 0 CEMH TOYKaM

47 CiyvaliHbIe BEJIMYMHBI M COOBITHS, METOJIbI X TEHEPAIIMU U 00JIaCTh X MPUMCHECHUS

48 [Tpo6nembl mosyuenuss Ha DBM ciydaliHBIX YMCIIOBBIX IOCIIEIOBATEIBHOCTEH C 3a-
JAHHBIMH BEPOSITHOCTHBIMH XapaKTEPUCTHKAMHU

49 [IpeobpazoBanue Jlammaca

50 Brrunciienne xapakTepUCTHK CHCTEMBI 110 €€ OTIePaTOPHOM XapaKTEPUCTHKE

9. ®oH OLEHOYHBIX CPEACTB ISl NMPOBeIeHUs NMPOMEKYTOYHOM aTTe-

cranmmu oﬁyqamnmxcsl no JIMCHMIIJIMHE

9.1. ITacopT (poHIA OLIEHOYHBIX CPEICTB

Ne
n/n

Koa xonTpoJsmpye-
MOM KOMIIETEHI MU
(WM ee 4acTH)

HaumenoBanue
OLICHOYHOI'0 CPeACTBA !

KonTposmmpyembie pa3aelibl
(TemMbl) TUCHMITHHBI

1
«OcHOBBI ~ PabOTHI
IPOrpaMMONn

Monyne 1. OO01me BOpocsl
Ay = P pseMoe 3a7aHue 2

[IpoBepsiemoe 3amanue

C

«MathCADy». TIlpose-

MaTEeMaTH4YECKOT0 MOJEIHUPO- OIIK-2, TIK-12
«Pemenue ypaBHe-
BaHHUA. o
HUIY.
[IpoBepsiemoe 3amanue
3
«HTEpNOISIIAS u
npeICKa3aHuey

1 ~ o
PGKOMGHHYGMBII/I NepeUYCHb OLICHOYHBIX CPEACTB IMIPCACTABIICH Ha CAUTC MY
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Moayns 2. PaznuuHblie
METOJbI PELICHHUS
HEJIMHEVUHBIX YPABHCHUU.

OIIK-2, [1K-12

IIpoBepsiemoe 3amanue
4

«MaremaTuueckast 00-
paboTka  pe3yibTaToOB
JKCIIEPUMEHTAIIBHBIX
JAHHBIX».
IIpoBepsemoe 3amanue
S)

«YHuceHHOEe WHTETpHU-
poBanue u auddepeH-
LUPOBAHUEY.
IIpoBepsemoe 3amanue
6

«Pemenne OOBIKHO-
BEHHBIX au(depeHIu-
AJIIbHBIX YPABHEHHINY.

Monyns 3. [IpoOnembl momy-
yeHus Ha OBM ciyyaliHbIX
YUCJIOBBIX IOCIIEA0BATEIBHO-
CTEd C 3aJaHHBIMU BEPOAT-
HOCTHBIMU  XapaKTEPUCTHKA-

MHU.

OIIK-2, [1K-12

IIpoBepsiemoe 3amanue
7

«Pemenue nuddepen-
LUAJBHBIX YPAaBHEHUU
B YACTHBIX IPOU3BO/I-
HBIX».

[IpoBepsiemoe 3amanue
8

«CrnexkTpanbHblii  aHa-
JIN3 U CUHTE3Y.

9.2. TunoBbie KOHTPOJIbHBbIE 32JaHUSI WIH UHbIe MATEePHAJIbI, HEOOXOAUMBbIE
JJIS OLlEHKM 3HAHMH, YMEHHH, HABBIKOB U (WJIH) ONbITA JAeATEeJbHOCTH, Xa-
PAKTEPU3YOIIMX ITaNbl (POPMUPOBAHUS KOMIIETEHIUI B Mpolecce 0CBOECHUS

o0pa3oBaTeJIbHOM NPOTrPAMMBI.

9.2.1. Tunosoe 3aganue. Tecr.

3apaHue Net

CraTtucTuueckue MOJICJIIN OTIINYAOTCA OT APYTIUX MATCMATUYICCKUX MO,Z[GJIGI;'I B
3aBUCHUMOCTH

Bbibepute oouH n3 5 BapuaHToB OTBeTA:

OT XapakKTcpa IIPUMCHACMOI'0O MCTOda MOACIUPOBAHUA UIINU

HCIIOJIB3YyCMOTI'O MaTCMATHYCCKOTI'O allriapara

oT crioco0a uau GOpMBI UX MPEACTABICHUS

OT CTCIICHU OTPAKCHUA COOTBCTCTBYIOIIHX CBOMCTB OOBEKTOB
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4) OT CTETEHU OTPAXKEHUS ONPEIETEHHON MOTHOTH OOBEKTOB
5) OT MPEAMETHOM 00JIaCTU U 3a/1a4 MOJIETUPOBAHUS

3apaHue No2

TeopeTuKO-MHOXKECTBEHHBIE MOJICNIH OTIUYAIOTCS OT IPYTUX MATEMaTUYECKUX
MOJIEJIEN B 3aBUCUMOCTH

Bbibepute ognH 13 5 BapnaHToB OTBETA:

OT XapaKTcpa IIPUMCHACMOI'0O MCTOda MOACTIUPOBAHUA NI
HCIIOJIB3YCMOI'O MAaTCMATHYCCKOTI'O aIllIapara

oT crioco6a uiau GOpMBI UX MPEACTABICHUS

OT CTETICHU OTPAKEHUSI COOTBETCTBYIOIIUX CBONCTB OOBEKTOB
OT CTETICHU OTPAKECHUS ONPEACICHHON MOJHOTH 0OBEKTOB

OT MPEIMETHOM 00JIaCTH U 3a/1a4 MOJICTUPOBAHUS

3apaHue Ne3

AOGcTpakTHO-aJIreOpanyecKre MOJEIH OTIIMYAIOTCS OT APYTHMX MaTeMAaTUYECKUX
MoOJeled B 3aBUCHMOCTH

Bbibepute oavH 13 5 BapuaHToB oTBeTa:

OT XapakKTepa NPpUMCHACMOro MCToia MOACIUPOBAHUA U
HCIIOJIB3YyCMOTI'O MaTCMAaTUYCCKOI'O allrrapara

oT crioco0a uiau (OpPMbI UX MPEICTABICHUS

OT CTETIEHU OTPAXKEHHUS COOTBETCTBYIOIINX CBOMCTB OOHEKTOB
OT CTETICHU OTPAKEHUS OMPEICTIEHHON MOTHOTH OOBEKTOB

OT TIPEIMETHOM 00JIaCTH U 3324 MOACITUPOBAHUS

3apaHue Ne4

Heuetkue MOACIN OTIUYAKOTCA OT APYIUX MATCMATUYCCKUX MOI[G.]'ICI‘/JI B
3aBUCHUMOCTHU

Bbibepute oavH 13 5 BapuaHToB oTBeTa:

OT XapakKTepa MpUMCHACMOro MC€ToJia MOJACIMPOBAHUA NN
HCIIOJIB3YyCMOT'O MaTCMAaTUYCCKOI'O allrapara

) oT croco0a uiau GopMbI UX MPEACTABICHUS
) OT CTEMEHH OTPAXKEHHSI COOTBETCTBYIOLIUX CBOHCTB OOBEKTOB
4) OT CTETICHU OTPAKECHUS ONPEACICHHON MOJHOTHI OOBEKTOB
)

OT MPEIMETHOM 00IaCTH U 3a/1a4 MOJIEIUPOBAHUS

3apaHue Ne5

ABTOMAaTHBIC MOJICTIN OTJIMYAOTCA OT APYTHX MATCMATUYICCKUX MOHeHeﬁ B
3aBUCHUMOCTHU

Bbibepute oavH 13 5 BapuaHToOB oTBeTa:

1) OT XapakTepa MPUMEHSEMOr0 METO/1a MOJICTUPOBAHUS HIIH
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HCIIOJIB3YCEMOI'O MAaTCMATHYCCKOI'O allIiapara

N

oT crioco0a uiau GopMbl UX MPEACTaABICHUS

w

OT CTCIICHU OTPAKCHUA COOTBCTCTBYIOIINX CBOMCTB OOBEKTOB

N
< 2 &

OT CTCIICHU OTPAKCHUA OHpC,Z[GJIeHHOﬁ MTOJTHOTHI OOBEKTOB

Ul

oT HpC,ZIMGTHOfI o0macTv u 3a1a4 MOACIIMPOBAHUA

3apaHue N2203

YKaKuTe BEKTOP M CIIydalHBIX YHCEJI, IMCIOIIUX SKCIIOHCHITHATEHOC
pacrpenesicHue.

Bbibepute oouH n3 6 BapuaHTOB OTBeTAa:

1) reverse(v)

2) rexp(m, r)

3) rF(m, d1, d2)

4) rgamma(m, s)

5) rgeom(m, p)

6) rhypergeom(k, n, M, N)

3apaHue N2204
Ykaxure BCKTOP m cnyqaﬁHbe YHUCCII, UMCIOIIUX PaCIIPCACICHHUC CDHmepa.

Bbibepute oouH n3 6 BapuaHTOB OTBeTa:

1) reverse(v)

2) rexp(m, r)

3) rF(m, d1, d2)

4) rgamma(m, s)

5) rgeom(m, p)

6) rhypergeom(k, n, M, N)

3apaHue Ne205
YKa)xuTe BEKTOp M CIIy4alHbIX YHCEJ, UMEIOIINX FaMMa-paclpeaeicHue.

Bbibepute oavH 13 6 BapuaHTOB OTBETa:

1) reverse(v)
2) rexp(m, r)
3) rE(m, d1, d2)
4) rgamma(m, s)
5) rgeom(m, p)

)

N

rhypergeom(k, n, M, N)

3apnaHue N2206
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VYKaxkute BEKTOp M CIyyalHbIX YUCEN, UMEIOIIHUX T€OMETPUUECKOE
pacrpeeieHue.

BbibepuTte oanH 13 6 BapnaHToB OTBETA:
reverse(v)
rexp(m, r)
rE(m, di, d2)
rgamma(m, s)
rgeom(m, p)
rhypergeom(k, n, M, N)

3apaHue Ne207
VYkaxure BeKTOp K CITydaliHBIX YUCEIl C TUIIEPTEOMETPHUECKUM PACTIPEICTICHUEM.

Bbibepute oouH n3 6 BapuaHTOB OTBeTAa:

1) reverse(v)

2) rexp(m, r)

3) rF(m, d1, d2)

4) rgamma(m, s)

5) rgeom(m, p)

6) rhypergeom(k, n, M, N)

Kputepun onenku: IIpaBuibHBIH OTBET Ha OAMH BOMIPOC OLICHMBAECTCS B OJUH
Oa.

KomnyectBo OamioB cymmupyercs. B mporecce MpoXoKA€HHsS Kypca CTYAEHT
MoskeT HaOpaTh (max 70 Gayios).

3ananue, mnposepsieMoe BpPYyuUHY0 1: OcHOBbI paboTBl ¢ MporpaMMon
«MathCAD».

1. Hean 3ansarus: opmupoBaHue HaBBIKOB paboThI B iporpamme «MathCAD».
2. AIrOpUTM BBINOJIHEHUS] IPAKTHYECKOI0 32/IaHMS

2. 1. I3yuuTh TEOpETUUECKHUI MaTepual.

2.2. IlonyuuTh 3a1aHue.

2.3. OGopMHUTH OTUET O MPAKTUYECKOM paboTe COrJIacHO 3aJIaHUI0 M 3AIIUTUTDH €€
y IpenoaaBaTeds.

3. Oxxknaaemplii (e) pedyabrar (bl) - 3an0JHeHHe GOPM NMPAKTHYECKOTO 3a/1a-
HusA: opopmiieHne oTdyeTa B Buje ¢aina popmara «MathCADy.

3ajanme 1.

Boruucnurs:
1) v100; 2) |-10| =; 3) 10! =.
OTO W BCce OCTalbHble 33JaHMs CHAOJUTh KOMMEHTApUsSMH, HUCHOJb3yd KomaHisl “Text” —

Create Text Region” nnmu "Text” — "Create Text Paragraph”.
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3amanme 2.

1) Onpenenuts nepeMeHHBIE:
a:=3.4;b:=6.222; ¢ = 0.149; (mpuyeM NEPEMEHHYIO ¢ — III00ATBHO).
2) BeIuuCITUTD 3HAYCHUS BBIPKCHUS:
2ab+3/c - a
Z = - N:=¢e*"°.cos—.
\/(a2+ba+0)‘c b

3) C momompto komanasl "Math” — “Numerical Format” — "Displayed Precision” u3meHuTs

TOYHOCTh OTOOPAKEHHUS PE3yJIbTATOB BEIYMCICHHS III00aTBHO.

3amanme 3.

BriBectn Ha OKpaH 3HAa4YCHUC CUCMEMHOU KOHCIMAHMbL T 1 YCTaHOBUTDb MaKCHMAaJIbHBIN (bOpMaT

e€ 0TOOpaKeHUS TOKAIbHO.

3ananue 4.

BBIMOMHUTE CEIYIOIINE ONEPAiU ¢ KOMIUIEKCHBIMH YHCIIaAMHU:

Z:=-3+2i;|Z| =;Re(2) =, Im(2) = arg2) =; VZ = ; -5=; 2Z =; Z1:= 142i; z2:=
3+4i; Z1+722 =;721-722= ;72172 =;71/22 =.

3ajanue 3.

BINOIHUTSE crienyromuye onepamnyu:

=1 .10, Yi=; [[(i+1)=; 0fxz-lg(x+2)dx—- Tde—- X=2;
R Ly Coge(sin2x)® T

d s d .
—X> =: —sin(x) =.
dx dx (x)

3ananue 6.
Omnpenenuth BekTopsl d, S 1 R yepe3 auckpeTHsIit aprymeHT i. OtoOpasuts rpapuyecku, Tad-
au4Ho 3amandbie pyHkimu Ri(di) u Si(d;), ncronszys komanay Graphics — Create X-Y — Plot.

Uto06b! 0popMUTH rpapuK, HEOOXOAUMO BBIMOIHUTD CIEAYIOIINE KOMaH/IbI.

i di Si Ri
0 0,5 3,3 2

1 1 5,9 3,9
2 15 7 4,5
3 2 6,3 3,7
4 2,5 4,2 1,2

1) LlenkHyTh MbIIIBIO Ha rpaduke, 4TOOBI BBLACIUTH ero, npu 3ToM MathCAD 3aMeHHUT MEHIO
Graphics ua menro X-Y Plot.
2) Beiopars X-Y Plot — Format (nosiButcs auanoroBoe okHo "Formatting Currently Selected X-

Y Plot") u ordopmarupoBars rpaduk Tak, 4TOOBI B KQXKIOH y3JI0BOH TOukKe rpaduka (HyHKIUH
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Si(di) crosn 3nak Buma [ (Traces — Symbol — box), a rpadpux ¢pyakuuu Ri(d;) orodpasuts B
Bujie rucrorpammsi (Trace — tupe — bar).

3) Hanectu nunum cetku Ha rpaduk (X-Y Axes — Grid Lines) u otobpasuts aerenay (Traces
— Hide Legend).

3ajanue 7.

[Toctpouts nexaprosl (X-Y Plot) u nomsipusie (Polar Plot) rpaduku cneayromux GpyHKIuit:
X(«) :=cos() - sin(«x);

Y () =1.5¢c08(cx)? - 1;

P(«) :=cos(a).

JJist 3T0r0 HEOOXOAUMO ONPENEIHUTh (. KaK JUCKPETHBIN apryMeHT Ha uHTepBajie ot 0 1o 27 ¢
miarom 7/30.

Omnpenenuts o rpadguky X-Y Plot koopauHaTh! 1000# U3 TOUek nepecedeHus rpadpukos Y(a) u
P(a), miist 3TOr0 HEOOXOAUMO:

1) Berenuts rpaduk u Beiopath X-Y Plot — Zoom (nosiButcst auanorosoe okuo "X-Y Zoom")
JUISL YBEITUYEHHS YacTH Tpaduka B 00JaCTH TOYKH NEPECCUCHHS;

2) Ha uyeptexe BBIICIUTH IMYHKTHUPHBIM HPSIMOYTOJIBHUKOM OKPECTHOCTh TOYKH IE€pEecedeHus
rpadukoB Y(a) u P(a), KOTOpYIO HY)KHO YBEIHUYHTb.

3) Haxatp kHOTIKY ZOoOm, 4TOOBI IEpeprCcOBaTh TpaduK.

4) YtoOsI cenath 3TO H300pakeHUe MMOCTOSTHHBIM, BEIOpaTh Accept.

5) Beibpats X-Y Plot — Trace (mosiButcs auanorooe okHo "X-Y Trace™).

6) BHyTpu uepTexa HaXkaTb KHOIIKY MBIIIM U MIEPEMECTUTh YKa3aTelb MBI HAa TOYKY, UbH KO-
OpAMHATHI HY)KHO YBUJIETb.

7) Bribpats Copy X (unu Copy Y), Ha CBOOOJHOM MOJIe JOKyMeHTa HaOpaTh Xper := (wmm Yper
:=) ¥ BbIOpaTh MyHKT MeHto Edit — Paste.

8) Boerumcauts 3HaueHus Gpyaxuuii X(a) u Y(a) npu a:= 7/2.

3ananue 8.

Hcnons3ys komanay Math — Matrics co3mate Matpuiy Q pasmepom 6 Ha 6, 3aIOJHUTE €€ TIPO-
U3BOJIBHO U 0TOOPa3uTh Tpaduueckul ¢ momomsio koman sl Graphics — Create Surface Plot.
3ananue 9.

[Toctpouts rpaduk nosepxnoctu (Surface Plot) m kapry nunuii ypoBHs (Contour Plot) mis
(GyHKIINU IBYX TIEpEMEHHBIX:

X(t,a):=t-cos(x)-sin(ex).

1) Onpenenuts Gynkmmio X(t, o).
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2) 3agath Ha ocsx mepeMeHHbIX t 1 o o 41 touke (i:=0..40, j:=0..40): q1s nepemMeHHO# tj co
3HAYEHUSIMU, H3MEHSIONUMHUCS OoT —5 10 5 ¢ marom 0.25 (t :=-5 + 0.251), a s nepe-
MeHHOH ¢ — oT 0 1o 27 ¢ marom 7/20 (g := 7/20 j).

3) Omnpenenuts Matpuny M; j := X(ti, 0j) 1 0TOOpa3suTh €€ rpadudecky.

4) C momomipto komanabl Graphics — 3D Plot Format Be3BaTh nuamorooe okHo "3D Plot
Format" u usmeHuTs:

— xapakrepuctuku npocmotpa (View — Rotation — Tilt),

—uBera u auHuU noBepxHocTH (Color&Lines — Shading),

— mapameTpbl oceit (Axes),

— Buj 3arosioBka rpaduka (Title).

3amanue 10.

Hcnonb3ys nepemennyto FRAME u komanay Animation — Create, co31aTh aHUMAallMOHHBIC
KJIMIIBI C TIOMOIIBIO JaHHBIX MPUBEICHHBIX B TaOJIHIIE:

BapuanTel 3amanus 10

Ne [lepemeHnHbIE OyHKIUHU FRAME Tun rpaduka
BapHaHTa

1 x:=0,0.1..30 f(x):= x + FRAME or 0 mo|momspusiii (Polar
20 Plot)

2 = gi:= 0,5icos(i) or 0 10| TpexMepHBbIi
0.FRAME+1 hi:= isin(i) 50 TOYCYHBIA  Ipa-
ki:= 2i buk

(3D Scatter Plot)
TPAHUIIBI HA OCSAX
Min Max

x-50 50

y-50 50

z0 50

3 i:=0..20 f(x,y):=sin(x*+y*+FRAM [or 0 mo|rpadux moBepx-
j:=0..20 E) 50 HoctH  (Surface
Xi:= —1,5+0,15i Plot)

yj:=—-1,5+0,15j

= FRAME, Xmn:=  (R+r cos(vp))'[|oTr O mo|rpapux mapamer-
*c0S(Wm) 11 pHYECKOi o-
Ymn:=(R+rcos(vp)) sin(wp) BEPXHOCTH

Zmn:= 1 sin(vy) (Surface Plot)
(TpaHMIIBI HA BCEX
OCSIX YCTAHOBHTH

or—11 go 11)

> 30
LTI
S oo
N
o

N
o

= FRAME, Xmn:=(R+r cos(vy)) cos(wWm) or 0 no|rpaduk mapamer-
=6 Ymn:=(R+r cos(vy,)) sin(wp) 11 PHUYECKOM o-
:=0..20 Zmn:= I sin(vy) BEPXHOCTH
=0..20 (Surface Plot)
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(TpaHUIIBI HA BCEX
OCSIX YCTAaHOBHTH
or—11 o 11)

4. Kputrepum OeHKH:

- OLIEHKA «3a4TE€HO» BBICTABIISIETCS CTYJIEHTY, €CIIA MPABWIBHO OPOpPMIIEHBI Pop-
MBI 110 MTPAKTUYECKOMY 3aJaHUIO.

- OIICHKA «HE 3a4TE€HO» HEMPaBHIbHO O(popMiIeHbI (POPMBI IO MPAKTUYECKOMY 3a-
JAHUIO.

3agaHue, npoBepsieMoe BPy4HYIo 2: Pemienune ypaBHeHHI.

1. Hean 3ansarus: opmupoBanre HaBBIKOB padoThl B iporpamme «MathCAD».
2. AJITOPUTM BBINOJTHEHUS PAKTHYECKOT0 32/ IaHUA

2. 1. 3y4uTh TeOpETUUECKHUI MaTepHal.

2.2. llomyduTh 3a1aHAE.

2.3. OdopMHUTH OTYET O MPAKTHUECKON paboTe COTIACHO 33JaHUIO M 3alUTHTH €€
y TpernoiaBates.

3. Oxxkupaemplii (e) pe3yabrar (bl) - 3an0JHeHHe GOPM NMPAKTHYECKOr0 3a/1a-
HusA: opopmiieHue oTyeTa B Buje ¢aitna popmara «MathCAD».

3ananue 1.

1) ITocrpouts rpaduk ¢yskiwu f(X) ¥ MPUOTU3UTENBHO ONPEICTUTh OJMH U3 KOPHEH ypaBHe-
HUSL

2) Peunts ypasuenue f(X)= 0 ¢ Tounoctsio ¢ = 10

— ¢ IoMOIIbI0 BCcTpoeHHo# ¢yakuun Mathcad root;

— MeToioM HproToHa (KacaTenbHbIX), UCTIONB3Ys GyHKIHO until;

— METOJIOM UTepaLHii, UCTIoNb3ys GyHKIHo until.

3) OnpenenuTh YUCIIO UTEPAIUI B KOKIOM METOJIE, C MOMOIIbI0 GpyHkuuu last.

Bapuants! 3aganus 1

Ne ) Ne )
BapHuaHTa BapHaHTa

1 3sin+/x +0,35x — 3,8x; 9 eX—e X -2
xe 43 xe (1

2 «— 1 . 10 V1-X —tgx;

3+5sin3,6x’ xe (1~

xe 1

3 arccos X — /1 — 0,3x3; 1 J2x2 +1,2 - cosx—1;
xe (1 xe (1
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4 . 12
\/1—0,4_x2 —arcsin x; COS(ZJ—ZSin(1j+1;
xe 1 B X) X
Xe lt2_
5 3x—14+e*—e™*; 13 01x% - x-Inx;
xe 13 xe 142
6 0,25x% + x - 2: 14 | 1-x+sinx—In(l+X);
xe 0;2 xe ;2 _
7 _x2 15 et _x3 _x:
arccos————; _
1+ X% - x xe 01
Xe 3;3_
8 3x—4Inx-5; xe 34
3amanmue 2.

Jis nosmaOMa g(X) BBIIOJIHHUTE CIICAYIOIINAE ICHCTBHS:

1) C momomkro koman el Symbolic — Polynomial Coefficients co3nates Bektop V, comepxamuii

KO3 PHUITUEHTHI TOTMHOMA.

2) Pemuts ypaBuenue g(X) = 0 ¢ momorsio pyrkimu polyroots.

3) Pemnth ypaBHEHHE CUMBOJIBHO, HCIIONB3YS KoManty Symbolic — Solve for Variable.

4) pa3noKuTh Ha MHOXKHTENH, HCTIONB3Ys Symbolic — Factor Expression.

Bapuants! 3aganus 2

No g(x) No g(x)
Ba- Ba-
puaHra pHuaHTa

1 23+ x2—12x + 20 9 x*+ %3 — 17x%— 45x — 100
2 X+ 6+ x>~ 4x— 60 10 x*—5x3+ x?— 16x + 50
3 x*— 14x%— 40x — 75 11 x*— 4x3— 2x°— 20x + 25

4 o+ - 11x + 10 12 X+ 5+ X%+ 7x - 20
5 X — x3—-29x° — 71x 13 X' — 73+ 7x>— 5x + 100
6 x4+ 73 + 9x% + 13x — 30 14 x*+ 10x% +36x% +70x+ 75
7 x*+ 3x° — 23x%— 55x — 150 15 x*+ 9% + 31x% + 59x+ 60
8 x*— 6x3 + 4x® + 10x + 75

3aganue 3.

PemnTh cucreMy JINHEWHBIX YPAaBHEHHI:

1) ucnone3ys pyakuuu Find,

2) MaTpU4HBIM criocoOoM, ucnoib3ys Gynkmmto Isolve.
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BapuanTe! 3amanus 3

BApUAHT CucreMa JJMHENHBIX BapHUaHT CucreMa JUHEUHEIX
ypaBHEHUN ypaBHEHUU
1 2X1 + Xo + 2X3 + 3X4 = 8; 9 ( 2X1 + Xp — BX3 + X4 = —4;
3X1 + 3X3 = 6; X1 — 3Xo — 6x4 = —7;
2X1 — Xo + X4 = 4; 2Xo — X3 + 2X4 = 2;
X1+ 2Xo — X3 + 2X4 = 4. { X1+ 4Xo — X3 + 6X4 = 2.
2 " X1+ 2Xp + 3X3 + 4Xy = 22; 10 (X1 + 2Xp + 3Xg + 4%, = 26;
2X1 + 3x2 + X3 + 2x4 = 17; 2X1 + 3xp + 4X3 + x4 = 34;
X1+ Xo +x3—X4=8; 3X1 + 4Xy + x3 + 2X4 = 26;
X1 — 2X3 — 3X4 =_7. 4% + Xo + 2X3 + 3X4 = 26.
I.‘.
3 OXy + 10X, — 7Xg — Xq = 23; 11 (" 2X1 — 8Xp — 3X3 —2X4 = —18
TX1 — X3 — 5x4 = 37; X1 — 2x2 + 3X3 — 2x4 = 28;
5X1 — 2X3 + X4 = 22; Xo + X3 + X4 = 10;
4xXqy + Xo + 2X%3 + 3X4 = 26. \ 11x, + X3 + 2x4 = 21.
4 X1 — Xp + 10X3 — X4 = 158; 12 [ 2X1 — Xp + 4X3 + X4 = 66;
2X1 + Xo + 10x3 + 7x4 = 128; 2Xo — BX3 + x4 = —63;
X1 —2%Xp — 2x3—Xa = T; 8Xx1 — 3Xy +6x3 —Hx4 =146;
X1 — 12Xo + 2X3 — X4 = 17. \ 2X1 — TXo + 6X3 — X4 = 80.
5 X1 — 2Xp + 6X3 + X4 = 88; 13 ( 2X; — 3X3 — 2%4 = —16;
5Xq + 2X3 — 3x4 = 88; 2X1 —Xo +13x3 +4x4 = 213;
TX1— 3Xp + 7x3 + 2%4 = 181; X+ Xo +2x3+ X4 =72;
3X1 — X2 + 5X3 + 2X4 = 99. L X1 — 12X3 — Bx4 = 159.
6 X1— 2Xp — 8X4 = —T; 14 ( 7Xq + TXo — 7x3— 2X4 = 5;
X1+ 4Xo — 7x3 + 6x4 = -8; 33Xy + 4Xo + 5x3 + 8x4 =60;
X1+ Xo — Sx3 + X4 = -10; 2X1 + 2Xo + 2x3 + X4 = 27;
2X1—Xo + 2% = 7. L 2X1 — 2X3 — X4 = —1.
7 2% + 2Xp + 6x3 + X4 = 15; 15 ( 6X1 — 9Xp + Sx3 +Xq =124 ;
—Xo + 2X3 + x4 = 18; TXo — 5x3 — x4 = -54;
4X1 — 3Xo + x3 — 5%X4 = 37; 5X1 — 5Xp + 2x3 + 4xX4 =83;
3X1 — BXs + X3 — x4 = 30. L 3X1 — 9Xo + x3 + 6X4 = 45.
8 Ay — BXp + X3 + 5x4 = 165;
2X1 + Xo — 3x3 — x4 = —15;
Ox; + 4X3 — X4 = 194;
X1 — X2 — 2x3 — 3X4 = —19.
3amanue 4.

1) IIpeoOpa3oBath HenuHEHHBIC ypaBHEHHs cucTeMbl K BUay f1(X) =y u f2(y)= X.

2) [Toctpouts X rpa@uKu U ONMpPeNeIUTh HadallbHOE MPUOINKEHUE PEIICHUS.

3) Pemmnth cucteMy HeIMHEHHBIX ypaBHEHUH, UCTIONb3ys GpyHKIMo Minerr.

BapuanTts 3ananus 4

| Bapuanr |

CucremMa HETMHEHHBIX

| Bapuanr |

Cucrema HEIMHEHHBIX
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ypaBHEHUU ypaBHEHUH

Sinx + 2y = 2, 9 Siny + x = -0,4,
Cos(y—1) +x=0,7; 2y —Cos(x +1) =

Sin(x + 0,5) — y 1, 10
Cos(y—2) +x=

Sinx+2)-y=15;
Cos(y—2) +x=0,5;

Cosx +y =1,5; 11
2x —Sin(y — 0,5) = 1;

Cos(x +0,5) — y 2;
Siny—-2x=1

Siny — 2x—16 Sln(y+05) x=1

Sin(x-1)=1,3— y 13
X—Sin(y +1) =

Cos(x +0,5) +y=1;
Sin(y +0,5) - x=1

Cos(x+05)+y 1; 14
Siny — 2x =

Sinx -2y = 1;
Cos(y +0,5) —x =

Sin(x + 1) +y = 0,8; 15
Siny—1) +x=1,3;

2y —Sin(x—0,5) =
Cosy + x = 1,5;

d d
d d
d d
d d
d d
v d

8 Sinx — 2y = 1;
Siny—1) +x=1,3;

3aganue 5

CHUMBOJIBHO PEIINTh CUCTEMbl YPAaBHEHUI:

Ix +4ny = a;
2Xx+y=Dh.

2y —nmz=a;
nz—1=D;
3y +x=c.

4. Kputepum OeHKH:

- OIICHKA «3a4TE€HO» BBICTABJISIETCS CTYNICHTY, €CJIU MPABWIBHO OPOPMIIEHBI POop-
MBI TI0 IPAKTUYECKOMY 3aJaHUIO.

- OIIEHKA «HE 3a4YT€HO» HEMPaBWIBHO O(PopMIiIeHBI (HOPMBI TIO TPAKTUUECKOMY 3a-
JAHUIO.

3ananue, npoBepsieMoe BPYUHYI0 3. HTeprosus U npeicKa3aHue.

1. Hean 3ansarus: PopmupoBaHue HaBBIKOB padboThI B iporpamme «MathCADy.
2. AIropuTM BBINIOJHEHHUS] IPAKTHYECKOI0 3a1aHMS |

2. 1. I3yuuTh TEOpETUUECKUI MaTepual.
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2.2. llonyuuts 3aanue.

2.3. ObopMUTH OTYET O MPAKTUUECKON pabOTe COrIacHO 3aJaHUI0 M 3alUTUTDH €¢
y IpernojaBaTers.

3. Oxkupaemplii (e) pesdyabrar (bl) - 3an0JHeHHe GOpPM NMPAKTHYECKOr0 3a/1a-
HusA: opopmiieHue oTyeTa B Buje ¢aitina popmara «MathCAD».

3ananue 1.

Boruuciute 3HadeHus 3amaHHoil ¢yHkumu y;i = f(X)) B y3max mHTepmomsuuu xj =a + h;, rae

b-a
= ( ) , 1=0,1, ..., 10, Ha oTpeske [a, b].
10
BapuanTse! 3ananmii 1...7
Ne f(x) [a; b] Ne f(x) [a; b]
BapHaHTa BapuaHTa
1 Sinx? [0; 2] 9 x-Cos(x + In(1 + x)) [1; 5]
2 Cosx* [0; 2] 10 2x [1; 5]
10-In——
1+ X
3 esinx [0; 5] 11 Sinxz.ef(X/Z) [O; 3]
4 1 [0; 2] 12 Cos(x + Cos’x) [0; 2]
0,5+ x?
5 a0+SinY) [2: 5] 13 Cos(x + eCosx) [3; 6]
6 1 [0; 4] 14 Cos(2x + x?) [0; 1]
1L+e™)
7 Sin(x + e5™) [0; 3] 15 eC%*.Cosx? [0; 2]
8 ef(X+l/X) [1’ 3]
3aganue 2.

[To BeryrcneHHOM Tabnuie (X, Yi) MPOBECTH MapaboIMUECKyr0 HHTEPIOIALIHUIO.

1) Jnst HaxoxxaeHust KoahHUIMeHTOB HCKOMOTro nonuHoma (3.1) HeoOX0IMMO COCTaBUTh CHUCTE-
MYy JIMHEWHBIX aJireOpanydeckux ypaBHeHuu (3.3).

2) CucreMy ypaBHEHUH PELIMTh MATPUYHO C MCOJIb30BaHueM (yHkimu Isolve.

3) [Moctpouts rpadux UHTEPIOIALMOHHOTO MHOTOYJIEHA 1 OTMETUTH Ha HEM Y3JI0BBIE TOUKH (X;,
yi)-

3amanue 3.

1) Jlna BbrarcieHHONW TabIWYHOW (DYHKIIMU COCTaBUTH (HOPMYIY MHTEPIOJSIIITAOHHOTO MHOTO-
ynieHa Jlarpanka, UCIIONB3Ys OMEepaTOPbl CYMMUPOBAHUS U MIEPEMHOXKEHUS TI0 TUCKPETHOMY ap-
T'YMEHTY, a Takke QyHkuuto if.

2) [MocTpoutsh rpaduik UHTEPIIOIAIUOHHOTO MHOTOWIIEHA M OTMETUTh Ha HEM Y3JI0BBIE TOUKH (X;,
yi-

3ananue 4.
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1) IIpoBecTH MHTEPIOIMPOBAHKE 3aJaHHONW (DYHKIIMH C TTIOMOIIBIO TIEPBOM M BTOPOM HWHTEPIIO-
ASUoHHBIX (hopmyn HeroToHa.

2) Iloctpouts rpaduky WHTEPHOISAMMOHHBIX MHOTOYJICHOB U OTMETHTh Ha HEM Y3JI0BBIC TOUKU
(i, ¥i).

3ajanue S.

1) [TpoBecTr AMHEHHYIO MHTEPIIONISALUIO 3aJaHHOW (PYHKIIUH C TIOMOIIbIO BCTPOEHHON HHTEPIIO-
JsiuMoHHOW QyHKImu linterp.

2) IToctpowuts rpaduk ¢pyukiuu linterp u oTMETUTH HA HEM Y3JI0BBIC TOUKH (Xi, Yi).

3amanue 6.

1) IIpoBecTu CIrIaiftH-UHTEPIONSIINIO C TIOMOIIbI0 GYHKIWE Ispline, pspline, cspline u interp.

2) IToctpouts rpaduk GyHKIHH INtEFP 1 OTMETUTH HA HEM Y3JIOBBIC TOUKH (Xi, Vi)

3amanue 7.

1) Boruucnuth 3HaueHus 3aaanHoil Gyunkuuu yi = f(X;) B Toukax xj =a +i/10, rme, i =0, 1, ...,
10(b — a), Ha otpeske [a, b].

2) C ucnonb3oBanreM (GyHkuuu predict BBIMOIHUTH MPEACKa3aHue (IKCTPAIOIISIIIO) MOTyYCH-
HOT'0O BEKTOpa JaHHBIX Yj B ocieayronux 10 Toukax mo nociaeaHuM 7 3Ha4eHUAM (YHKITUH.

3) Orob6pa3uth rpaduyecKd MMEIOIIUECS TaHHBIC, MPEICKa3aHHbIC NaHHBIC U WCTHHHBIA BUJT

byukmun f(x).

4. Kputepum OeHKH:

- OILICHKA «3a4T€HO» BBICTABISETCS CTYICHTY, €CIIU MPABUIBLHO OPOPMIICHBI Pop-
MBI TIO TIPAKTUYECKOMY 3aJaHUIO.

- OLICHKA «HE 3aYTEHO» HEMPaBUILHO OPopMIIeHBI (DOPMBI MO MPAKTUUYECKOMY 3a-
JAHUIO.

3ananue, npoBepsieMoe BpPyuHYI0 4. Marematuueckass o0paboTka pe3yjabTaToB
AKCIIEPUMEHTATBLHBIX JaHHBIX.

1. Hean 3ansarus: PopmupoBaHre HaBBIKOB paboThl B iporpamme «MathCADy.
2. AIropuTM BBINIOJIHEHUS] MPAKTHYECKOT0 3a1aHHS |

2. 1. I3yuuTh TEOpETUUECKHUI MaTepual.

2.2. llomyuuTs 3a1aHKE.

2.3. OpopMHUTH OTUET O MPAKTUIECKON paboTe COTIacHO 3aJIaHUI0 M 3AIUTUTDH €€
y TperoaBaTers.

3. Oxunaemplii (¢) pe3yuabrar (bl) - 3an0JHeHne GOPM NMPAKTUYECKOIO 3a/1a-
Husi: oopmiieHHE oTueTa B Bue (daitna popmara «MathCAD».

3ajanme 1.

CO3,Z[3.I>1TC Ta6J'II/II_[y OKCIICPUMCHTAJIIbHBIX JTaHHBIX:

xi=a+h;,i=01,...10, h= , Ha oTpeske [a, b].
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BapuanTse! 3ananus 1

Ne Yi [a; b]
BapHaHTa

1 2,86; 2,21, 2,96; 3,27, 3,58; 3,76; 3,93; 3,67; 3,90; 3,64; 4,09 [0; 1]

2 1,14;1,02; 1,64; 1,64; 1,96; 2,17; 2,64; 3,25; 3,47; 3,89; 3,36; [-1; 1]

3 4,70; 4,64, 4,57, 4,45; 4,40; 4,34, 4,27, 4,37, 4,42; 4,50, 4,62 [2; 4]

4 0,43; 0,99; 2,07; 2,54, 1,67; 1,29; 1,24, 0,66; 0,43; 0,35; 0,70 [2; 4]

5 1,55; 1,97; 1,29; 0,94; 0,88; 0,09; 0,02; 0,84; 0,81; 0,09; 0,15 [1; 4]

6 3,24;1,72; 1,95; 2,77, 2,47, 0,97; 1,75; 1,55; 0,12; 0,70; 1,19 [0; 4]

7 2,56; 1,92; 2,85; 2,94; 2,39; 2,16, 2,51, 2,10; 1,77, 2,28; 1,70 [-1; 2]

8 1,77;0,92; 2,21; 1,50; 3,21, 3,46; 3,70; 4,02; 4,36; 4,82; 4,03 [-1; 3]

9 1,53; 0,45; 1,68; 0,12; 0,68; 2,36; 2,58; 2,53; 3,45; 2,70; 2,82 [4; 8]

10 2,50; 3,90; 3,54; 4,63; 3,87; 5,25; 4,83; 3,24, 3,08; 3,00; 4,70 [0; 5]

11 2,95; 3,38; 2,71, 2,37; 2,29; 2,75; 2,76; 2,74; 2,57; 2,40; 2,99 [1; 5]

12 -0,23; -0,03; -0,98; -0,97; -0,43; -0,91; -0,27; -0,19; 0,88; 1,06; 0,72 [2; 4]

13 2,36; 0,03; -0,38; -1,33; 0,25; -1,36; 0,95; 3,16; 4,03; 4,92; 4,20 [0; 2]

14 3,82; 4,07; 3,53; 4,83; 5,53; 5,04; 5,09; 5,87; 5,53; 4,72; 4,73 [3; 4]

15 2,35; 2,16; 2,39; 2,39; 2,18; 2,09; 2,44; 2,56; 3,35; 3,22; 2,65 [-3; 4]
3amanue 2.

1) AnnpokcuMupoBaTh MHOTOUYIEHAMH 2-0M M 6-0i1 cTeleHM Mo MeTOJy HauMEHbIINX KBaJpa-
TOB (PYHKIIMIO, 3aJaHHYIO TaONHLIeH 3HAUCHUH X; ¥ i U CPAaBHUTh Ka4eCTBO MPHOIMKESHHH.

2) IToctpouTh rpadku MHOTOUIICHOB M OTMETUTH Y3JIOBBIC TOYKH (Xi, Vi)

3aganue 3.

1) Jlns mpuBefeHHBIX B TAOJHUIIE KCIIEPUMEHTABHBIX JaHHBIX (Xj, Vi) ONPEISTUTh MapaMeTpbl
JIMHEWHO perpeccuu ¢ UCHob30BaHHeM BCTpoeHHBIX (yHKimii Mathcad slope u intercept.

2) Otobpa3uth rpaduuecKkd COBOKYITHOCTh TOUYEK BEKTOPOB X U Yi U pe3yIbTaThl IPOBEIEHHON
JIMHENHOM pEerpeccum.

3aganue 4.

1) AnnpokcUMHPOBATH JaHHBIE U3 BEKTOPOB X U Vi :

— MOJTMHOMOM 4-0ii cTeTieHH npyu momoIny GyHKuuii regress u interp;

— HabopaMu MOJMHOMOB BTOPOTO MOpsiIKa ¢ moMonsio GyHkiuit 10ess u interp (mpu span pas-
HoMm 0,5 u 2,5).

2) Otobpa3zute rpadpuvecku pe3ynbTaThl alpPOKCUMAIIH.

3amanue 5.
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1) AnmpoKCUMUPOBaTh AKCIIEPUMEHTAIbHBIE JTAaHHbIC W3 TAOJMWIl 3HAYCHUH Xi U Y JIMHEHHOU

KoMOUHAIMen QyHKINI:

f(x) = a1 fy(x) + az f2(x) + a3 f3(x).

2) KoadhdurmeHTsl BekTOpa @ Haiitu ¢ momoripio Gyakuu linfit.

3) Otob6pa3uth rpaduueckd COBOKYIMHOCTh TOYEK BEKTOPOB X; U Yi U PE3yIbTaThl MPOBEACHHOMN

JTUHEHHON perpeccuu o0IIero BUA.

Bapuantsl 3ananus 5

Ne f1(x) f2(x) f3(X)
BapUaHTa
1 e 1 Sin x
V1+ 2Cos?x
2 1 e Sin (3x)
1+ x?
3 1 esinx X
1+ x?
arctg x InInx Sin x
e—x2/2 1 e
X
6 1+ x X Cos x
Cos—
2+x 10
7 1 14 x2 Cos x
1+e*
8 X 2—-Cos x X
Cosz SmE
9 1 arctg/x Sin 3x
1+e*
10 In(x + 5) 1+ x Sin x
1 1 1+ X 1
X x?
12 Cos x 1 1
1+ X + X° 1+ X
13 e" Cos 4x —e¥?
14 Arer e Sin(3x)
15 1 X X
1+ X + Xx° COSE COSE
3aganue 6.

27




1) AnnpoKCUMUpPOBaTh SKCIICPUMEHTAJIbHBIC TAHHBIC W3 TAOJIUIl 3HaYEHUH X; U Vi QyHKIHEH BH-
na:

f (X) — eU0+U1~X+U2-X2 .

2) [Tapametpsl BekTopa U HaiiTu ¢ moMouibio Gynkuuu genfit.
3) Oro0pa3uth rpapuuecKu COBOKYIHOCTh TOUEK BEKTOPOB Xj U Yj M PE3yJIbTaThl MPOBEICHHON

HEJIMHEHHOM perpeccuu 00IIero Bua.

3azmanue 7.
1) BeIMONHUTE Cria)kuBaHUe SKCIIEPUMEHTATbHON (DYHKIIMH, 3aJaHHOM TaOnuieil 3HaueHui X; u
Yi, C TOMOIIIBIO BCTPOCHHBIX (yHKIMi Mathcad: medsmooth, ksmooth u supsmooth.

2) Pe3ynbTathl criiakuBaHus 0TOOPa3UTh rpadUuecKu.

4. Kputepum oueHku:

- OLIEHKA «3a4TE€HO» BBICTABIISICTCS CTYJIEHTY, €CIIA MPABWIBHO OPOpMIIEHBI Pop-
MBI TI0 IPAKTUYECKOMY 3aJaHUIO.

- OIICHKA «HE 3a4TE€HO» HEMPaBHIbHO O(PopMiIeHBI (HOPMBI IO MPAKTUYECKOMY 3a-
JAHUIO.

3aganue, npoBepsieMoe BPY4HYI0 5. UnciaeHHOe UHTErpupoBaHue U auddepen-
LUPOBAaHHUE.

1. Hean 3ansarus: PopmupoBanre HaBBIKOB padoThI B iporpamme «MathCAD».
2. AIrOpUTM BBINOJIHEHUS] IPAKTHYECKOT 0 32/IaHMS

2. 1. 3y4uTh TeOpETUIECKHUA MaTepHal.

2.2. Ilomy4nTh 3a1aHAE.

2.3. OdopMHUTH OTYET O MPAKTHUECKON paboTe COTIACHO 33JaHUI0 M 3alUTHTH €€
y IpenoaaBaTeds.

3. Oxunaemplii (€) pe3yuabrar (bl) - 3anoHeHne GOPM NMPAKTUYECKOI0 3a/1a-
HusA: opopmiieHne oTyeTa B Buje ¢aitna popmara «MathCAD».

3ananue 1.

Omnpenenuth pynkuuio f(X) Tabnudno, BerauciuB 3HaueHus yi = f(Xj) B Toukax xj = a + h; ;

i=0,1,..38;

h:b—a

Ha oTpe3ke [a, b].

BapuanTs 3aganus 1

No f(x) [a; b] [c; d]
BapuaHTa
1 1 [0,4; 0,8] [2, 2;1]
tg2x +1
(1-Cos3x)-2
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3 1 [0,18; 0,98] [0,5; 0,6]
xVx3 +4
4 Sinx [0,8; 1,6] [2; 2,1]
1+ Sinx
5 x 21a(x+2) [0; 0,4] [1,5; 1,6]
6 x 2arctg(x/3) [0,8; 1,6] [1;1,1]
7 ¢™-Sin3x [0,4;1,2] [2;2,1]
8 ctg 2x [0.8;1,2] [1; 1.1]
(Sin2x)?
9 (x + 1)-Sin x [1; 5] [1;1,1]
10 5x + x-lgx [0,2; 1] [1,3;1,4]
11 (2x + 3)-Sin x [0.4;1,2] [0,5; 0,6]
12 Cosx [0,4; 1,2] [1; 1,1]
2X+5
13 1 [0; 4] [2;21]
1+ X+ X2
14 1+ X [0,4; 0,8] [1,5; 1,6]
2+ X
15 \/7_)( [0,4: 1,2] [0,5; 0,6]
l+e
3amanue 2.
b

BeruncinuTe uHTETpAI: I f (x)dx:
a

1) ¢ IOMOIIIBIO BCTPOSHHOTO ONEPaTOpPa MHTETPUPOBAHHUS;

2) o ¢opmyie NpIMOYTrOJIbHUKOB;

3) no popmyne Cumncona;

4) ¢ MOMOIIBIO BCTPOCHHOTO OIlepaTopa WHTETPUPOBAHUS U MHTEPIOISALIUCH TaOINIHOW YHK-
1K KyorueckuM cruaiinoM (pynkmuu cspline u interp);

5) MeTo1oM HeonpeIeNeHHbIX KOd(GHUINEHTOB JUIs YUCICHHOTO HHTETPHPOBAHHUSL.

3amanmue 3.

b
BBIUHCIUTE HHTETpa I f (X)dXmeToom Monte-Kapio. JIj1s1 3T0ro Heo6X0MMo:
a

1) onpenenuTh qUana3oH cay4aiHbIX yncen, Hanpumep | = 0...1000;
2) onpenenuTh ¢ MOMOLIbI0 PYHKIMU Nd paBHOMEPHO PacIpeeNICHHYIO CITy4aliHYI0 BETHYHHY
#j Ha OTpe3Ke MHTETPUPOBaHus [a, b];

3) cosmats Bektop Fj = f(1;);
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4) ¢ moMomIbI0 (GYHKIIMH MEAN BBIYUCIUTh HHTETPAI.

3ananue 4.

Haiitu nmepBooOpa3Hyto aHaauTHyecku 3aganHon ¢pynkuuu f(X), ucrons3ys komanay Symbolic
— Integrate on Variable.

3ajanue S.

Bbruncnuth 3HaueHUs IEPBOI U BTOPO#i pou3BoAHBIX GyHKIuH f(X) B Touke X = c:

1) ¢ momomkto oneparopoB auddepenunpoanus Mathcad;

2) METOIOM HEOIPEACIIEHHBIX KOA(DGHUIIMEHTOB I YHCICHHOT0 (G PepeHIIMPOBAHUS.

3) Ompenenuts Gyukmuo f(X) Tabnuyno, BeuuciuB 3HaueHus yj = f(Xj) B Toukax xj =c + h-i,
1=0,1,..,10,h=0,01 na orpeske [c, d].

3asanue 6.

OmnpenenuTh CHMBOJIBHOE 3HAUYCHHME MEPBOU U BTOPOM Mpom3BOAHBIX f(X), HCHONIB3ys KOMaHIy

Symbolic — Differentiate on Variable.

4. Kputepum oueHKu:

- OLIEHKA «3a4YTE€HO» BBICTABIISICTCS CTYJIEHTY, €CIIU MPABWIBHO OPOpMIIEHBI Pop-
MBI IO IPAKTUYECKOMY 3aJaHUIO.

- OIICHKA «HE 3a4TE€HO» HEMPaBHIbHO O(PopMiIeHBI (HOPMBI IO MPAKTUYECKOMY 3a-
JAHUIO.

3ananue, npoBepsieMoe BPYyUHYI0 6. Pemenne oObIKHOBEHHBIX TU(depeHITATD-
HBIX YPaBHECHUM.

1. Hean 3ansarus: PopmupoBaHue HaBBIKOB paboThI B iporpamme «MathCADy.
2. AIrOpUTM BBINOJIHEHUS] IPAKTHYECKOI'0 32/IaHMSI

2. 1. I3yuuTh TEOpETUUECKHUI MaTepual.

2.2. IlonyuuTh 3a1aHue.

2.3. OGopMHUTH OTUET O MPAKTUYECKON paboTe COrJacHO 3aJlaHUI0 M 3AIIUTUTDH €€
y IpenoaaBaTeds.

3. Oxunaemplii (€) pe3yuabrar (bl) - 3anoHeHne GOPM NMPAKTUYECKOI0 3a/1a-
HusA: opopmiieHne oTyeTa B Buje ¢aitna popmara «MathCAD».

3ajganme 1.

Pemuts 3anauy Komm: ? = f(X,Y), y(0)=1, c marom h = 0,1 na orpesxke [0; 1]:
X

— METOJIOM Dinepa;

— meronom Pynre-Kyrra (koaddunmentst Ki 3amaTh kak GyHKIIUU OT X U Y);
— MeToaoM Ajamca;

— ucnonb3ys pynkmumto rkfixed.

BapuanTe! 3ananus |

% | iy ] *® | iy | *® [ fxy)
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BapHaHTa BapyaHTa BapHaHTa
1 X+Yy 6 2y — C0s2x 11 2y + 3¢
2 2X% + 2y 7 y—e2+2 12 y
L _e*
2
3 e 3y 8 3y — 2-Sin x 13 Cosx
y+——
3
4 y — Sin x 9 e”—y 14 y—4x+5
5 10 2-Sinx +y 15
Yy ox—J g
3 3
3aganue 2.

[TocTpouTh rpaduku pemeHuid, MoJydeHHbIX MeTofgamMu Dinepa, Pynre-Kyrra, Agamca u ¢ no-
mortibio ¢pyukiuu rkfixed. Beraucauts B Touke x = 1 OTHOCHUTEIBHYIO MTOTPEITHOCTD JJIS KaX10-
ro MeTo/1a.

3amanue 3.

Haiitn ananmutudeckoe (tounoe) pemienne OY u3 3amanust 1 ¢ moMolipio npeodpa3oBaHuit
Jlarunaca (komanaer Symbolic — Transforms — Laplace Transform u Inverse Laplace Trans-
form).

3ananue 4.

Pemuts 3anauy Komu ans cucremsr OJ[Y npu 3a1aHHBIX HA4YaIbHBIX YCIOBHUSX Ha oTpeske [0;
2] ¢ mrarom h = 0,2. Pemrats ¢ momoiipio Gynkuuu rkfixed. Ioctpouts rpaduku dynkuuit u(t) u
v(t).

Bapuantsl 3ananus 4

Ne CucremMa 0OBIKHOBEHHBIX HauannHbie
BapHaHTa muddepeHIMaTbHBIX YpaBHEHUI YCIIOBHS
u(0) u’(0) v(0) v’(0)

1 u’=2v+u 15 15 1 1
{ v’ =4y -2u.

2 u’ =—v+3u: -1 1 -1,5 3
{ v’ =v-2u.

3 u’=2v— u; 15 15 1 1
{ v’ i=4v+u

4 u’ =5y 1 15 0 2
{ v:i=v+2u -+t

5 u’=v+ u+t 0,5 15 -1 2
{ v’ i=v+2u-—1t

6 u’=2v+ u+t 0,5 2 1 2

7 u’ =+t 5 5 -1 1
{ v’ =5v-Tu.
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8 u”:y_Su; 1,5 3 1
v’ =2v+u-+t.
9 u’=05+v; 2 -1 1
v'=4—-u+t
10 u’ =+t -1 -15 0
{ v'’'=v+3u
11 u’=v-u-t; 1,5 1,5 -1 -1
{ v'’'=2v+u
12 u’=5v+t -1 15 0 -2
{ v'’'=3v+u
13 u’=v+u -0,5 -1 2
{ v:i=yv+u-—t
14 u”:2v_u; 0 —2 O 2
{ v’i=4y+t
15 u’=v-_2t 3 -1 1
v'’=v+ 3u
3amanme 5.

Ha otpeske [@; b] ¢ ucnons3oBanuem ¢ynkuuii load, score u sbval mpeobpazoBath kpaeByto 3a-

Jauy:
2

d7y

—= =1(x,y,y’), npu rpann4nsix ycnosusx Y(a) = 4, y(b) = B k 3amaue Kouru u HaiiTu pere-

dx?

Hue 3aaanHoro OJ1Y B 10 mpoMexxyTOYHBIX TOYKAX ¢ oMotk GyHkiuu rkfixed.

BapuanTel 3aanus 5

Ne f(x, v, ) I'panuuHBIC YCIOBUS
BapHaHTa a b y(a) y(b)
1 ey + cos X 1 2 0 0
2 ysinx+e™ 2 3 1 0
3 y COS X + tg X 0 1 0 0,45
4 X° y + COS X 0 1 1 0
5 X+e'y 2 4 1 0,14
1-x
1+ X
7 y COS X + COS °X 1 2 0 0
8 (2 +x)y + arctg x 0 3 0 0,22
9 (5-X)y+x 2 4 0 1,2
10 eXy+2e™ 0 1,5 2,4 0
11 —Xy -3 -2 3 0
+ X
X
12 1 1 2 3 0 0
(x*+>)-y+ —
X X
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13 (10-x)y +x -1 0 2 0
14 y 1 3 1,5 0
—> +X
X
15 ylnx+1+x 7 8 0 0

4. Kputepum OlleHKH:

- OIIEHKA «3a4YTE€HO» BBICTABIISIETCA CTYIEHTY, €CJIH MPaBUIBLHO OpopMIiIeHbI (op-
MBI 10 ITPAKTUYECKOMY 3aJaHUIO.

- OLICHKA «HE 3a4TEHO0» HENPaBUIBLHO O(POpPMIIEHBI (POPMBI O MPAKTUYECKOMY 3a-
JAHUIO.

3ananue, npoBepsieMoe BpyuHy10 /: Pemenue nuddepeHunanbHbIX ypaBHEHUH B
YACTHBIX MTPOU3BOIHBIX.

1. Hean 3ansarus: opmupoBaHre HaBBIKOB padboThI B iporpamme «MathCAD».
2. AJITOPUTM BBINIOJTHEHUSI IPAKTHYECKOT0 32/1aHHS

2. 1. 3y4uTh TeOpETUUECKHU MaTepHal.

2.2. llomyduTh 3a1aHAE.

2.3. OdopMHUTH OTYET O MPAKTHUECKON paboTe COTIACHO 33JaHUIO U 3alUTHTH €€
y IpenogaBarTess.

3. Oxunaemplii (¢) pe3yuabrar (bl) - 3an0JHeHHe GOPM NMPAKTUYECKOIO 3a/1a-
HusA: opopmiieHue oTyeTa B Buje ¢aina popmara «MathCAD».

3ananue 1.

Bapuantsl 3ananus 1

Ne f(x) a b c
BapHaHTa

1 1 0,1

2 2 0,1

3 4 0,2

4 6 0,3

5 8 0,4

g 5 -

6 x(x* —1)

7 sin (1x°)

8 Sin(mx) cos x

9 x-sin2(x—1)

10 4x3-(x — 1)

11 }/‘ 1 0,1 0,2

12 a 3 0,2 0,4

13 5 0,4 0,6

14 7 0,6 0,8

/

|
|
|
|
|
J
7] [

\,
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| 15 | | 9 | 08 | 09 |
PemuTh 3amavy 0 KoneOaHUM CTPYHBI €TUHUYHOM IJIMHBI C 3aKPETJICHHBIMU KOHI[AMH:

Pu_ o

=a" -—,a=1,
ot? Ox>
C HAYaJIbHBIMHA YCJ'IOBI/IHMI/IZ
u(x, 0) = f(x),

a—u(x,0)=0,0§x§1;
ot

U HyJIeBbIMU TpaHruHbIMU yenoBusimu: U(O, t) = u(l,t) = 0.

Jlns perenust 3a1a4u mocTpouTh ceTky u3 11 y3noB mo X (1 =0, 1, ... 10) u npoBecTH BbIYHCIIC-
aus s 16 cnoés o t (j =0, 1, ... 16). Beraucienus BBIMOMHUTE ¢ marom h mo x, paBueiM 0.1 u
mrarom 7 1o t, paBasiM 0,05. OToOpa3uts rpadudecku perienue 3aaadu Ha 0-m, 5-M, 10-m u 16-m
BPEMEHHBIX CIIOSX.

3amanue 2.

Haiitu pemienue U(x, t) i ypaBHEHHS TEIJIONPOBOIHOCTH C MIOCTOSIHHBIMHU KO3 (PHUIIHCHTAMH:

ou %

—=a—,a=1;

G

C Ha4YaJIbHBIMU YCIIOBUSIMHU:

ulx,0) =f(x),0<x<1;

Y TPAHUYHBIMH YCIIOBUSIMHU:

u(,t) =a,

u(d,t) =h.

Jlnst pereHust 3a1a4n mocTpouTh ceTky u3 11 y3moB mo X (i =0, 1, ... 10) u nmpoBecTH BbIYHCIIC-
aus st 12 cnoésmo t (j =0, 1, ... 12). BeruucieHust BBIMOJHUTD ¢ 1iraroM h o x, paBueiM 0,1 u
maroM 7 1o t, pasabM 0,005. OtoOpa3uth rpadguuecku perieHue 3agadu Ha 0-oM, 4-oM, 8-oM 1
12-oM cnosIX M TOCTPOUTH HHTETPAIbHYIO IOBEPXHOCTb pAacCIpelesieHUs] TeMIepaTypbl B

cTepxHe ¢ nmomoursio komanasl Graphics — Create Surface Plot.

BapuanTe! 3aanus 2

Ne f(x) a b Ne f(x) a b
BapuaHTa BapHaHTa

1 x(x—1) 0 0 9 (X2 +0,5)-cos(2m x) 0,5 1,5

2 x3+x2-x 0 1 10 Sin(m x)-cos x 0 0

3 X*(1 —Xx) 0 0 11 x-sin(2(x — 1)) 0 0

4 X*(1 - X) 1 0 12 In0,5 +x)x-1) | 07 | O

5 x-sin(2x x) 0 —0,3 13 xsin(4(x—1)) —x 0 -1
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6 (x — 1)-sin’ 0 0 14 x-cos(27mx) 0 1
7 AX3(x — 1) 0 0,5 15 xe X(x* - 2) 0 | 04
8 10x3(x — 1) 0 0,5

3ajanue 3.

Haiitu crannonapHoe pacmpeneiieHue TeMIepaTypbl B KBaJpaTHOW IJIACTUHE CO CTOPOHOH 1,
onuceIBacMoe ypaBHeHueM Jlamnaca:

x> 8y2

C KpaeBbIMHU yCJIOBUSIMH BUAA:

u0,y) =fi(y), Oy <1),

u(l, y) =fay), 0 =y <1);

u(x, 0) = f3(x), (0 <x <1);

u(x, 1) =f4(x), (0 <x <1).

Pemats 3a1auy ¢ momomipio Gpyrkuuu relax. {ns pemenus 3amauu mocTpouThb cetky u3 11 y3ios
mo X (i=0,1,..10) uu3 11 y3nos mo y (j =0, 1, ... 10). Oro6pa3uth rpaduuecku ¢ MOMOIIBIO
komanabl Graphics — Create Contour Plot ctarmonapHoe pacrpenieieHne TemrnepaTypsl B miia-
CTHHE.

Bapuantsl 3ananus 3

Ne fi(y) fa(y) fa(x) f4(X)
BpHAHTa
1 Ya cosy + (2 — X 1+ x
—cosl)y
2 e —ey’ y 1-x° X2
3 1-y? y sinx+1-  — X
x*(1 + sinl)
4 0 y sin x— x%-sinl X
5 & +y(l-e)-1 y 0 x
6 Y cosy + (3— X 1+ 2x
—cos 1)y
0 y sin x— x%-sinl X
2ey — (1+ + —y 1-x3 X—2
2e)y’—1

9 ~10y* -8y +6 | —10y*— 30y + 22 X+ T7x+6 Ox? — 15x — 12
10 ~ 7y -5y+3 | —7y*—21y+13 6X° + 4x + 3 6x°—12x -9
11 1 y+1 1 1+x
12 1 e 1 o
13 —y*—5y 4+ 5y —y? X* + 3x X+ 3x + 4
14 3-7y 7 -6y 4x + 3 5Xx — 4
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15 0 Sin x

siny 0

4. Kputrepum OeHKH:

- OLIEHKA «3a4TE€HO» BBICTABIISICTCS CTYJIEHTY, €CIIU MPABWIBHO OPOpPMIIEHBI Pop-
MBI IO IPAKTUYECKOMY 3aJaHUIO.

- OIICHKA «HE 3a4TCHO» HEMPaBWIBHO O(PpopMiIeHBI (HOPMBI TIO TPAKTHUECKOMY 3a-
JTAHUIO.

3ananue, npoBepsieMoe BpyuHyIo 8. CrieKTpaJbHBIN aHATN3 U CUHTES.

1. Hean 3ansarus: GopmupoBanue HaBBIKOB padoThI B iporpamme «MathCAD».
2. AJITOPUTM BBINOJIHEHUS] IPAKTHYECKOT0 3a1aHMSI

2. 1. I3yuuTh TEOpETUUECKUI MaTepual.

2.2. [lonyuuTs 3a7aHue.

2.3. OGopMHUTH OTUET O MPAKTUYECKOM paboTe COrjacHO 3aJlaHUI0 U 3AlUTUTDH €€
y IpEenoaaBaTeds.

3. Oxxkupaemplii (e) pe3yabrar (bl) - 3an0JHeHHe GOPM NMPAKTHYECKOr0 3a/1a-
HusA: opopmiieHue oTyeTa B Buje ¢aitna popmara «MathCAD».

3apanue 1.

1) BbIUHCITUTD TIEpBbIC MIECTh Hap K03 duimenToB pasnoxerus B psa Pypoe dyukimu f(t) Ha
orpeske [0, 27].

2) Ioctpouts rpaduku 1, 2 u 3 rapMOHHUK.

3) BoinonauTh rapmonuueckuii cuate3 ¢pynkiuu f(t) mo 1, 2 u 3 rapmonukamM. Pe3ynbraThl CHH-
T€3a 0TOOPa3UTh TpapUUECKH.

Bapuantsl 3ananus 1

No f(t) Ne f(t) Ne f(t)
BapHaHTa BapuaHTa BapuaHTa
1 Cost 6 Cost-Cos|Sint| 11 Sin 4142
1+ Cos? 2t
2 .
Sin t 7 arctg(Cos0,5t) 12 Cos ‘/1+ t2.
1+ Cos?2t
3 Sin2t + Sin®3t 8 sint 13 p-10(t-7)’
3+ Sin t + Cos2t ¢
4 Sinat 9 Sint + |Sin2t| 14 ol
3
‘Sin t‘ +|Cost] ©
5 |sin3t| 10 2 15 t
Cose ) —CoS_ .
Slnej e 2Cos(Sint)
3amanme 2.

1) BBIOMHUTD KITACCHYECKHI CIICKTpaIbHbIN aHamu3 U cuuTe3 Gyukimu f(t).
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2) Oto0pa3uth rpaduMyecKd CIEKTPhl aMIUIATYA U (a3, pe3yiabTaT CIEKTPaJbHOTO CHHTE3a
¢byukuu f(t).

3ananue 3.

1) BBIMOIHUTE YKCIIEHHBIN CIIEKTpalbHbIil aHaau3 U cuHTe3 Gynkuuu f(t). Jius sToro HeoOxo0-
JIMMO 33]1aTh UCXoaHYI0 GyHKIHo f(t) quckperHo B 32 oTcuérax.

2) Otob6pa3uth rpaduyecku CHEKTPbl aMIUIUTYA W (a3, pe3yabTaT CHEKTPaIbHOTO CHHTE3a
dynkmu f(t).

3ananue 4.

BoimonHuTh crieKTpanbHbli aHanu3 u cuate3 ¢ynknuu f(t) ¢ momomisro BIID. [Iis storo HEoO-
XOJIUMO:

1) 3amate ucxoauyro dynkuuto f(t) nuckperno B 128 orcuérax;

2) BoIoJaHKUTE Tpsimoe BIT® ¢ momomrsio ¢yukiuu fft u oroOpasute rpaduueckn HaiieHHBIC
CHEKTPHI aMIUIUTYI U (a3 MEePBBIX IIECTH TAPMOHUK;

3) BeinoaHUTH o0patHoe BII® ¢ momonrsio ¢yuknuu ifft 1 0T0OpasuTh rpadudecku pe3ysabTar
crieKTpajibHOro cuHTe3a GyHkuuu f(t).

3amanue S.

Boimonauts pusbrpaimio Gyakuuu f(t) ¢ momorsio BITD:

1) cuntesupoBarh GyHkiuo f(t) B BuIe mone3Horo curxaia, npejacTaBieHHoro 128 orcueramu
BEKTOpA V,

2) K MOJIE3HOMY CHUTHAY V HIPUCOCAMHHUTH IIyM ¢ moMotibio Gyakuuu rnd (rd(2)-1) u chop-
MHUPOBaTh BEKTOp U3 128 0TCUETOB 3alIyMIIEHHOTO CUTHANA S;

3) npeobpa3oBaTh CUTHAJ C IIYMOM S W3 BPEMEHHON 00JacTH B YaCTOTHYIO, UCIIOJIB3YS MIPSIMOE
BI1® (pynxuus fft). B pe3ynprare nonyuntcs curHai f u3 64 4acTOTHBIX COCTABIISIONIHX;

4) BBHINONHUTH QUIBTpPYIOIIEE MpeoOpa3oBaHUe ¢ MOMOINBI0 (QyHKIMM XeBucaiga (mapamerp
bunbTpanuu o = 2);

5) ¢ momoeio ¢yukiun ifft BermonHUTE 00patHOe BII® M MOIyYUTh BEKTOP BBIXOJAHOTO CHUTHA-
ma h;

6) MOCTPOUTHh TpaMKH MOJE3HOIO CUTHAJA V U CUTHAJA, MOJYYEHHOTO (puibTpanuen 3amym-

JICHHOI'O CUrHaja S.

4. Kputepum oueHKu:
- OIICHKA «3a4TE€HO» BBICTABJISIETCS CTYNICHTY, €CIIU MPABWIBHO OPOpPMIIEHBI Pop-
MBI TI0 IPAKTUYECKOMY 33JaHUIO.

- OIICHKA «HE 3a4TE€HO» HEMPaBUILHO O(GOpMIIEHBI (HOPMBI IO MPAKTHIECKO-
My 3aJIaHUIO
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10. O6pa3oBaTesibHbIE TEXHOJOTHM U METOAUYECKHE YKA3aHUS MO 0CBOEHHIO
TUCHUILINHBI (Y4eOHOr0 Kypca)

B mporiecce u3yueHus] TUCIUTUTMHBI HCIIOIB3YeTCsS METOJ AUCTAHIIMOHHOTO
oOyJeHus.

[Tpu moAroTOBKE K OTBETAM Ha TECTHI IO TeMaM Kypca U BBHITIOJHCHHIO TH-
TIOBBIX 33JJaHUH CTYEHTY HEOOXOIMMO TIIATEIBHO U3YYHTh MPEIaraeMyro JHTe-
paTypy, HOpMaTUBHBIE TIPABOBBIC aKThI, y4SOHBIN MaTepral.

CTyZIeHT caMOCTOSITENbHO paboTaeT C JTOMOJHUTEIBHON U OCHOBHOW JIUTE-
paTypoil, HOpMaTUBHBIMHU aKTaMU, HHTEPHET-PECYPCAMH.

[Ipy w3ydyeHWH AWCIUIUIMHBI HEOOXOIUMO HM3YYUTh MaTEepPHAIbl TEM, BbI-
MOJITHUTHh COOTBETCTBYIONIHE TECTHI. [Ipr HEoOXoaAMMOCTH 33a/1aTh BOTIPOCHI MIPETIO-
JaBatento B popyme.

[Tocne u3yuenus Kypca BbIIOJHUTH UTOTOBBIM TECT.

38



11. YueOHoO-MeTOoaM4Yeckoe U MHGOPMALMOHHOE oO0ecmeYeHHe TUCHH-
IJIMHBI (Y4e0HOr0o Kypca)

11.1. O0s13aTesbHAsI JIUTEPATYypPa

Ne
/o

bubnuorpaduueckoe onucaHue

Tun (yueObHuk, yueOHoe
nocoowue, y4e0OHO-
METOJIMYECKOE  TOCO-
Oue, MPakTUKYM, Jp.)

KonnuectBO
B Oubiamnore-
KE

benos II. C. Maremaruueckoe MOAEIUPO-
BaHWE  TEXHOJOTMYECKHX  IPOLIECCOB
[DnexTpoHHBIH pecypc] : ydeb. mocobue
(xoncnekt nexkuuid) / I1. C. benos ; Erops-
€BCKMU TEexXHOI. WMH-T (¢puiman) MocCKoB-
ckoro roc. texnon. yH-ta «CTAHKWH». -
Eropeesck : ETU MI'TY "CTAHKUH",
2016. - 121 c. - ISBN 978-5-904330-02-6.

yuebHoe rmocobue

9BC
IPRbooks"

Memepskosa B. b. Meramnopexymue
cranku ¢ YIIY [DnekTtpoHHbIl pecypce] :
yueb. mocobue / B. b. Memepskosa, B. C.
Crapony6oB. - MockBa : UHOPA-M |,
2017. - 336 c. : w1 - (Beicmee obpa3oBa-
Hue. bakanmaBpumar). - ISBN 978-5-16-
005081-2.

yueOHOe mocobue

OBC
"ZNANIUM.C
oM

[TpoexTupoBanue TEXHOJIOTUYECKOM
OCHACTKM JUIsl PEMOHTa U OOCIYy>KHBAaHHUS
TPaHCHOPTHBIX U TPaHCHOPTHO-
TEXHOJIOTHYECKUX MalluH [ DIeKTPOHHBIN
pecypc] : npaktukyMm / CeB.-KaBkas. dene-
pan. yu-T ; [cocT. H. 0. 3emnsanymHoBa,
H. U. IOmenko]. - Crasponons : CKOY,
2015. - 150 c.

MPaKTUKYM

9BC
IPRbooks

Knennkos B. B. ABromaruszanus npous-
BOJICTBEHHBIX TIPOIIECCOB [DIEKTPOHHBIN
pecypc] : yueb. mocobue / B. B. Knenukos,
H. M. Cynran-3ane, A. I'. Cxuptnanze. -
Mocksa : UTHOPA-M, 2016. - 208 c. : um. -
(Beiciee oOpazoBanue. bakamaBpuar). -
ISBN 978-5-16-011109-4.

ydyeOHoe ocobue

OBC
"ZNANIUM.
COoM"

11.2. /JonoqHMTEeNbHAS JUTEPATYPA U Y4eOHble MaTepHaJbl (ayauo-,
BH/1€0- TOCOOUS U JIP.)

No

n\it

bubnuorpaduueckoe onucanue

Tun (y4eOHUK,
yuebGHoe rmocobue,
yueOHo-
METOJIMYECKOE T0-
cobue, IpakTUKYM,

zp.)

KonnuectBo B
ounoImoreke

bype B. M. Teopust BepoATHOCTEN U MaTeMaTuye-

CKasl CTaTHCTHKA [DJIEeKTPOHHBIN pecypc] : [yueo-

yu4eOHUK

9BC «Jlaapy»
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No bubnuorpaduueckoe onucanue Tun (yueOHUK, KonunuecTto B
m\n yuebHOe mocooue, OoubnuoTeKe
y4eOHO-
METOJMYECKOE TO-
cobue, MPaKkTHUKYM,

Jp.)

Huk] / B. M. bype, E. M. Ilapununa. - CaHkT-
[TeTepOypr : Jlanp, 2013. - 416 c. : wi. - (YueOuu-
KH Ju1s By3oB. CrieriuanbHas nureparypa). - ISBN
978-5-8114-1508-3.

bopoBkoB A. A. Marematuyeckass CTaTHCTHKA y4eOHHK ObC «Jlanb»
[DnexTpoHHBIH pecype] : yueOHuk / A. A. Bopos-
2 | xoB. - U3x. 4-e, crep. - Cankr-IleTepOypr : Jlaup,
2010. - 704 c. - (Knaccuueckas y4ueOHasi quTepa-
Typa 1o matemaruke). - ISBN 978-5-8114-1013-2.

Tyran6aeB A. A. Teopust BeposiTHOCTEH M Mare- | ydeOHOE Imocooue OBC «Jlanb»
MaTHUYEeCKasl CTATUCTHKA [DIEKTPOHHBIN pecypc] :
yueb. mocobue / A. A. Tyranbaes, B. I'. Kpymnun. -

3 Cankr-IlerepOypr : Jlans, 2011. - 224 c. : w1 -
(Yuebnuku nns By3oB. CrneuuanbpHas JIATEparTy-
pa). - ISBN 978-5-8114-1079-8.
COI'JTACOBAHO
JlupexTop Hay4dHOU OMOINOTEKH A.M. AcaeBa
(noonucy) (U.0. Damurus)
«_» 20 T
MII

11.3. Ilepeuenb pecypcoB MH(POPMANUOHHO-TEJTCKOMMYHHKAIIMOHHOM
cetu ""UnTepuer"

o Elibrary[DnexTpoHHblil pecypc] : HayyHas 37eKTpoHHas Oubnuoreka. — Mocksa : HOB,
2000- . — Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHII.
e SpringerLink[DnexTponnbiii pecypc] : [6a3a manubix]. — Switzerland: SpringerNature,

1842— . — Pexxum noctyna : link.springer.com. — 3aru1. ¢ skpaHa. — S3. aHri.
o ScienceDirect[ D1eKTpoHHBIH pecypc] : KOJUIEKIMS 3JIEKTPOHHBIX KHHUI M3/aTellb-
crBa Elsevier. — Netherlands: Elsevier, 2018 . — Pesxxum mpoctyma : sciencedirect.com. —

3ari. ¢ sKpaHa. — 3. aHri.
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11.4. IlepeyeHb NPOrPaMMHOI0 00ecneYeHHust

Ne HaumenoBanmue 11O Kosmn4yecTBo | PexkBu3uTHI 10roBopa (nara,

n/n JIMLIEH3 U HOMep, CPOK J1eiiCTBHA)

1 Windows 1398 Jlorosop Ne 690 oT
19.05.2015r., cpok neicTBus -
0eccpovHO

2 Office Standart 1398 JoroBop Ne 727 oT
20.07.2016r., cpok meucTBus -
O6eccpouHo

11.5. Onucanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOM /I
oCylIeCcTBJIEHUs 00Pa30BaTEJIbHOI0 MPOLECCa MO AUCIHUIJINHE (MOIYJII0)

Ne i/

HaumenoBanue 0060pyno-
BAHHBIX YYeOHbIX Ka0MHe-

DakTHYECKUI
aapec y4eOHbIX

TOB, JJa0opaTopuii, MacTep-
CKHUX U JpP. 00beKTOB sl
NpPoBeAeHUs MPAKTHYECKUX
U J1a00PATOPHBIX 3aHATHI

IlepeyeHb OCHOBHOI'O
o0opynoBanus

Ka0HHeTOB, J1a00-
paropuii, macrep-
CKMX U JIp.

Inomanm, M’

KoanuecTBo

MMOCAT0YHBIX
MecCT

Aynutopus BeOkoHpe-
PEHLIUI.

VYyeOunast aynqutopust Ais
MPOBEICHUS 3aHATHI
JEKIUOHHOTO THUIA.
VYyeOHast ayautopust Ais
MIPOBEICHUS 3aHATUN
CEMHHapPCKOIo TUIA.
YyeOuast ayautopust Ais
KYpPCOBOTO  IIPOEKTHUPO-
BaHUs (BBIMOJTHEHUS
KYPCOBBIX pabor).
YyeOHast aynutopus AJs
MPOBEACHUSI TPYHIOBBIX
u WHUBUIYaIbHBIX
KOHCYNbTaIMi. YueOHas
ayuToOpus ISl TIPOBE-
JICHUsl 3aHATHHA TEKYyIle-
ro KOHTPOJS M IpoMe-
JKYTOUHOM  aTTeCTaluu
(YJIK-810)

DKpaH TeJIeBU3UOH-
HBIM, IIKpMa, IPO-
JKEKTOpBI Ha ILITATU-
BE€, CTOJI MPENoJaBa-
TEJIbCKUH, CTYII
MPEIOJABATEIbCKHMA,
TpaHCIapaHT-
MEPETKKA, CHUCTEM-
HBII GJI0K

T.
yiI.

445020,
Mapckas

ckas, 16 B

-

30,5

Ca-
0011.,
TonpsarTH,

benopyc-
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HaumenoBanne o6opyno- " ~
Pya DakTHYeCKUIT = o X
BAHHBIX Y4eOHBIX KaOUuHe- - 8 3
N ajpec y4eOHBIX 4 5=
TOB, J1abopaTopuii, Mmacrep- | IlepeyeHb OCHOBHOIO = g7 E
Ne i/ Ka0HHeTOB, J1a00- s ey
CKHX M JIp. 00beKTOB AJs o0opynoBaHus N g E NS
paTopum, Mmacrep- =S = S
MpoBeAeHUs MPAKTHYECKUX = S 2
. CKHX H Ip. = =< =
U J1A00PATOPHBIX 3aHATHI
KommnsrorepHslii Cronbl y4yeHHu-
KJ1accC. HOMCHICHI/IG AJId | YECKUE, CTYJIbA y4eC-
CaMOCTOSITeNIbHOW pabo- | Huueckue, [1K ¢ BbI-
Thl. YueOHasi ayauTopus | XoJoM B ceTb HH-
JUIsT TPOBEIACHUSA 3aHsd- | TEPHET
THH CEMHUHApPCKOIr'0o THUIIA.
VYyebHas aynuropus ajis
K COBOFOy II OI;KTI/I (6] 445020’
yP p p Camapckas
BaHUA (BBITIOTHEHUST o6
KYPCOBBIX abor). N 84,8 16
yp P ) r.TompsarTy, '

VYyeOHast aynutopus AJis
MPOBEACHUS TPYNIOBBIX
u WHIUBUTYJIbHBIX
KOHCynbTaluil. YueOHas
ayIUTOpHUsl i1 TPOBE-
JICHUS 3aHATHN TeKylle-
ro KOHTpPOJS U MpOMe-
KYTOYHOM aTTeCTalUH.
(T"-401)

yi.benopycckas
14
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