denepanbHOE TOCYIaPCTBEHHOE OI0PKETHOE 00pa30BaATENbHOE YUPEKICHUE
BBICIIETO 0Opa30BaHuUs
«TONBATTUHCKUI TOCYAAPCTBEHHBIA YHUBEPCUTET

b1.B./1B.02.02

(wugpp oucyunnunv)

PABOYAS ITPOI'PAMMA JUCHUIIJIINHBI
CUCTEMBI NOAJAEPKKN NH’KEHEPHBIX PACYETOB

(HaumeHoB8aHue OUCYUNIUHBL)

I10 HAIIPpaBJICHHUIO ITIOATOTOBKHU (CHGI_[I/IaJIBHOCTI/I)

15.03.05 KOHCTPYKTOPCKO-TEXHOJIOI'MYECKOE OBECIIEUEHHME
MAIIMHOCTPOUTEJIBHBIX ITPOU3BOACTB

(kKo 1 HAaMMEHOBaHHUE HaMPaBJICHHU [TOJITOTOBKH, CIIeHUaIbHOCTH B cooTBeTcTBHH ¢ PI'OC BO)

TEXHOJIOI'MA MAIHIMHOCTPOEHM A

(HampaBIeHHOCTH (TIPOHUITB))

®opma oOydeHuUs: 3a0UHas

I'ox na6opa: 2019
Pacnpenesienue 4acoB JUCUUILIMHBI 110 CeMECTPAM U BUIAM 3aHATHI (110
y4eOHOMY ILIaHY)

Cemectp 5

®opma KOHTPOJIA 3a4yer Hroro
Bun 3ansaruit
Jlexuun 4 4
JlaboparopHble
[TpaKTHyYeCcKHe 4 4
PykoB0/ICTBO: KypcoBbie paboThl (poektsi) / PI'P
[TpoMexxyTouHast aTTecTanus 0,25 0,25
KonraktHas pabota 12,25 12,25
CamocTosTenbHas pabora 60 60
KonTtpons 3,75 3,75
Hroro 72 72

ToapsarTnn 2019




Pabouas mporpamma coctasiera Ha ocHoBanuu @I'OC BI1IO/®I'OC BO u y4eOHOrO 1mjiaHa HarpaBJIeHUS
IIOATOTOBKH (cmennanbHOCTH) 15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTHUYECKOE oOecnieyeHue

MAIIIMHOCTPOUTCIBbHbBIX IITPOU3BOJACTB
(KOO U HAUMEHOBAHUE HANPABTIEHUsI NOO2OMOBKU, cneyuarbHocmu 6 coomeemcemeuu ¢ ®I'OC BO)

PeuensnpOBaHne paﬁoqeﬁ nporpaMmmbl THCIHUIIJIMHBI

OtcyrcTBYyeT

Yyebnas (pabouast) mporpamma o00pena Ha 3acenannu kadeapsl OTMII (mpoTokoi 3acenanus
Ne 1 or «31»asrycra 2018 1.).

Penensent
(Oondicnocmy, yueHoe 36anue, cmeneny) (noonucs) (U.0. Damunus)
« _» 20 1.

Cpoxk peiicTBusl padoueil NporpaMMbl AUCUMILIMHBI 10 «22» nexkadps 2024 r.

HNudpopmanus 00 akTyaauzanuu padodeid NporpaMmbl IUCHUILIHHBI:

[Tporoxon 3acemanmst kapeapet Ne 1 ot « 30 » aBrycra 2019 r.
[Tporoxon 3acemanmst kapeapet No 1 ot « 31 » aBrycra 2020 r.

[Tporoxon 3acemanus kapeapet Noe 1 ot « 31 » aBrycra 2021 r.

[Tpotokoun 3acenanus kagenpsl No 1 ot « 31 » aBrycra 2022 r.

YTBEPXIAIO

3aBenyrouuii kadeapoit «O60py10BaHNE U TEXHOJIOTMH MallTHHOCTPOUTENHHOIO IPOU3BOJICTBAY
(svinyckarouyell Hanpasiexue (CReyuaibHOCmMy))

«31 » aBrycra 2018r. H.I1O. Jlorunos

AOKYMEHT MoArnnCAH
SNEKTPOHHOW MOAMUCHLIO

Ceptndumkat: 01EBF9AE0042AFACBF4C85985C8EOBAO90
Bnapeneu: JlormHoB Hukonai KOpbeBuny
Oencteutenex: ¢ 03.11.2022 go 03.11.2023




AHHOTALIUA
AUCHHUILUIUHBI (Y4eOHOro Kypca)
b1.B./1B.02.02 CucteMbl NoAIePKKN HHKEHEPHBIX PACYETOB

(MHAEKC M HANMEHOBAHKE TUCLIUILIHHEI (YueOHOTo Kypca))
1. Heap 1 321241 M3y4YeHH s JUCHMILIMHBI (Y4eOHOT0 Kypca)

Lenp — chopmupoBaTh y oOydaromuxcs 3HAHUSA, YMEHHUS U MPUOOpETCHHE
ONbITA MPUMEHEHUS] METOJAOB MAaTeMaTHYECKOro MojelupoBanus (pa3paboTka
MaTEeMaTUYECKUX MOJCJICH, MPUMEHEHNE YUCICHHBIX METOJIOB PEIICHHS Pa3TMYHbBIX
3a/1a4, UCIIOJIh30BAaHUE COBPEMEHHBIX MAaTEMATHYCCKUX MMAKETOB JIJISl PEIICHUS 3a71a9
MaTeMaTHYeCKOTO0 MOJCIUPOBaHMUSA) TIPH CHHTE3E W HWCCICIOBAHUH CHCTEM
ABTOMATHUYCCKOTO KOHTPOJIS ¥ YIPABICHUS TEXHOJIOTHUYCCKUMH TIPOIIECCAMHU.

3amaun:

1. Jlath 3HaHMS 110 OOIIMM IPUHIIMIIAM W TCHACHIIUAM IIOCTPOEHHS MAaTEMAaTHUECKUX
MojieNiel TEXHUUYECKUX CUCTEM, OOBEKTOB M MPOIECCOB.

2. OCBOHTD YHCICHHBIE METO/BI JJISl IPOEKTUPOBAHUS TEXHOIOTHUECKUX CHCTEM.

3.  O3HaKOMHTHL C COBPEMEHHBIM  IPOrPAMMHBLIM  OOECIE€YEHHUEM  JUIA
ABTOMATU3UPOBAHHOTO TPOCKTHUPOBAHUS.

4, O6yunTh HaBBIKaM pa3pabOTKH MaTeMAaTHYECKHX MOJEIICH OTIEIbHBIX ITOICHCTEM
Y UX IpOorpaMMHOM peanu3auuu Ha DBM.

2. Mecto nucuunjnnbl (yaedHoro kypca) B crpykrype OIIOII BO

HNannas qucruruinHa (y4eOHbIH Kypc) oTHOCUTCS K brioky 1 «JluciurimHbl
(Momynu)» (BapuaTUBHAS 4aCTh, TUCIHUILIUHBI 10 BEIOOPY).

Jucruminebl, ydyeOHbIe KypChl, HA OCBOCHHHM KOTOPBIX OasupyeTrcs AaHHas
muciuiuinHa (yueOnsii kypc) — Bricas maremaruka, OCHOBBI MH(POPMAIIMOHHOM
KynbTypel, ®Duszmka, ABTOMATH3alUd  TEXHOJOTMYECKHX  TIPOIECCOB B
MaIIUHOCTPOCHUH,  Teopuss  aBTOMATUYECKOTO  YINpaBIEHUs, | EXHOJOTHUS
MaITUHOCTPOCHHUS.

JCIuIuInHbL, YI4eOHBIC KYpPCHI, I KOTOPBIX HEOOXOAWUMBI 3HAHMS, YMCHHUS,
HaBBIKH, TTPUOOpPETAaEMbIC B Pe3yJIbTaTe M3YUCHUS! TAaHHOW JUCIUILUIMHBI (Y4eOHOTO
Kypca) — JIJIs1 BEITIOJIHGHUS CTYACHTAaMH BBITYCKHOW KBaTM(UKAIIMOHHON PaOOTHI.

3. IlnanupyeMble pe3yJbTaTbl O0y4YeHHs] MO AUCHUILIMHE (y4eOHOMY
KYpPCY), COOTHEeCeHHbl¢ ¢ IUIAHUPYEeMbIMHM  pe3yJbTaTaMH  OCBOCHHS
00pa3oBaTeIbHOM MPOrpaMMBbI

dopmupyemble U
NuaukaTopsl J0CTHXKEHUS
KOHTPOJINpYyeMble . IlnannpyemMble pe3y/ibTaThl
KOMIIeTeH Ui
KOMIIEeTEeHI[UH o0y4eHust
(Ko1 1 HAUMEHOBAHME)
(KoJ 1 HAUMEHOBAHME)
[1K-3. Crrocoben IT1K-3.1. OcymecTBiusier 3HaTh:




dopmMupyembie U

NHauKaTopbl 10CTHXKEHUS

KOHTPOJINpYyeMble . I[lnannpyemMble pe3y/abTaThl
poHpy KOMIIeTeHI Ui Py pesy
KOMIIeTeHIM U o0y4eHust
(Koa 1 HAaMMEHOBaHUE)
(Ko 1 HAMMEHOBaHUE)

OCYLIECTBJIATh 00paboTKy JTaHHbIX ® OCHOBHBIC INOHATHSA, 33Ja4l U LIEIU
ABTOMATU3UPOBAHHOE O00BEKTUBHOTO KOHTPOJIS MOJIETMPOBAHMS

MIPOEKTUPOBAHUE cUCTeMbI cOOpa, 00pabOTKY, | e kTaccH(pUKALMIO MOJENell U BUIOB
TEXHOJIOTHYECKUX OTOOpaXCHUS U

IPOILIECCOB U3rOTOBJICHUS
JIeTaJe U3 pa3Iu4HbIX
KOHCTPYKLIMOHHBIX
MaTepHaoB

apXUBHUPOBAHUS
uHpopmanuu 06 oObeKTax
JUISL BBISIBJICHUS IPUYHH
Opaka mpu U3rOTOBICHUU
MalIMHOCTPOUTENbHBIX
15631 (S 15171

T1K-3.2. IloaroraBiauBaeT
MIPEITIOKEHUS TI0
MIPEeIYNPERKACHUIO U
JTMKBUIAIUH Opaka mpu
W3TOTOBJICHUH
MalIHHOCTPOUTEIBHBIX
U3eIIi

[TK-3.3. OcymectBiusier
BHECEHHUE U3MEHEHUN B
TEXHOJIOTHYCCKHE
MIPOLIECCHI U3TOTOBJICHHS
MalIHHOCTPOUTEITBHBIX
W3JIeTHU U JOKYMEHTAIIHIO
Ha HUX

MOJICTTUPOBAHUS;
METO/TbI TOCTPOCHHSI
MaTeMaTUYECKOTO OIMCAHUS
00BEKTOB;

® YHCJICHHBIC METO/bI peICHUA
Pa3JIMYHBIX 3aa4;
® MCTO/IbI BOCCTAaHOBJICHUA

OMITUPUICCKUX SaBHCHMOCTCﬁ;

® METObI AHAIMTUYECKOrO
MOJICIIUPOBAHUS,

METOAbI UMHUTAITMOHHOI'O
MOJCIIUPOBAHUS.

YMmern:

- UCIO0JIb30BAaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JIUCUUIUIMH JUISI
COCTaBJIEHUS] MaTEMaTUYECKOTIO
OMHCaHMs 00BEKTA MOICITHPOBAHNS;

- pemaTh COCTaBJIECHHBIE YPaBHEHUS
(cucteMbl ypaBHEHMI) MOJIEIH C
IIOMOUIBIO COBPEMEHHBIX
MaTeMaTHYECKHUX MaKEeTOB.

Biagers:

© COCTABJICHMS TIOJHOM CTPYKTYpHOH
CXEMBI BEIIECTBEHHO-DHEPTETHYECKIX
MIOTOKOB TEXHOJIOTMYECKOI0 Ipoliecca
MPOTEKAIOIIEr0 B TEXHOJIOTMYECKOM
00BEKTE yIpaBIICHUS;

pa3pabOTKH JUHAMUYECKUX U
CTaTUYECKHUX MPOCTPAHCTBEHHO-
pacripeielIeHHBIX MaTeMaTHIECKIX
MoJIeNIel TEXHOJIOTMYECKUX
IPOIIECCOB;

- METOJaMU MaTeMaTHYECKOTOo
aHaJM3a ¥ MOJICIMPOBAHHUS B
TEOPETUYECKHX U
AKCTIEPUMEHTAIBHBIX UCCIICTOBAHUSIX
B oOnactu pa3pabotku ACY TII ¢
WCTIOJTIF30BaHUEM COBPEMEHHBIX
MaTeMaTHYECKUX MAKETOB.




TemaTu4eckoe cogep:kaHue TUCUUILIUHBI (Y4e0HOT0 Kypca)

Pa3znen, moayan

Moapa3snaes, Tema

O0uue Borpockl | O6IIME BOIPOCH MATEMAaTHUECKOTO MOJIEINPOBAHHUS
MaTeMaTH4eCKOTO WuTtepnosnsus o obmieit popmyste Jlarpanxka
MOJIETTUPOBAHUS WuTeprionanus TaOMWYHBIX JaHHBIX 10 (opmynam
Jlarpanxa
I[Iponiecc mocTpoeHNs MaTeMaTHIECKON MOIeH
[TonHOMMANBEHAS ANIPOKCHUMALIUS
YeObl1IeBcKast allmpoOKCHMAaLUs
CyTb KOMITBIOTEPHOTO MOAEITHPOBAHUS
DKCIIOHEHIIMAJIbHAS PETPECCUS
[lonmmHOMUManbHAs perpeccus
Paznuunsie MeTO/bI | Pasnmudnbie METOABI pellieHHsI HETMHEWHBIX ypaBHEHUN

pELICHUsT HEIUHEWHBIX
YpaBHEHUMU

Jluneiinas perpeccust o01Iero Buaa

Henuneitnas perpeccus o01iero suaa

BreraucnurenbHbie OKCIICPUMCHTBI C MATCMATHYCCKHMU

MOJCIIIMA, HWMHUTHPYIOIIMMH IOBEJACHUE PEAJIbHBIX
00BEKTOB, POLIECCOB MM CUCTEM

[IpeoOpazoBanue Jlamiaca

CrnyvaliHple BEJIMYMHBI W  COOBITHS, METOIBl MX

IrCcHCpaluu 1 00J1aCTh UX IMPUMCHCHHA

JInHEeNHOE CriIaKUBaHUE MO MATU TOYKaAM

HenuraenHoOe criia)xuBaHUE MO CEMU TOUKAM

[IpoOnembl noxyyeHus
Ha OBM ciy4ailHbIX
YHCIIOBBIX
MOCJIEA0BATEIBHOCTEN
C 3aJaHHBIMU
BEPOSTHOCTHBIMU
XapaKTepUCTUKaAMU

[Ipobsiembl monydeHus Ha DBM ciaydailHBIX YHCIOBBIX
MOCJIEIOBATEIBLHOCTEN C 3aIaHHBIMH BEPOSITHOCTHBIMU

XapaKTEepUCTUKAMU
Beluncinenre — XapakTEpUCTHMK  CUCTEMBI IO €€
ONEPATOPHOM XAPAKTEPUCTUKE

ANTOpuTMBI KM METOABl TE€HEpauuud  PaBHOMEPHO

pacIpeneIeHHbIX CIIyYalHbIX YHCEN

MonenvupoBaHue TOTUYECKUX QyHKITAN

Meton © QIrOPUTM pEIICHUS CUCTEM JIMHEWHBIX
ypaBHEHH meToaoM ['aycca

Konebanus u pe3oHaHC B MEXaHUYECKON CUCTEME

Kitaccuuecknil ciekTpaabHbIN aHAIU3 U CUHTE3

OO0wmasi Tpy10eMKOCTh JUCHUILTUHBI (YueOHoro kypca) — 2 3ET.




4. CTpyKTYpa M coJep:kaHue TUCHUILUINHBI (YueOHOro Kypca) CrcTeMbl MOAIEPKKA HHKEHEPHBIX PACUETOB
CemecTtp uzydeHus S

®opMbI TEKYLIETO
Bun . KOHTPOJIA
Moayas (pa3gen) | y4deOHo# HaHMeHOBaHIfe TOM AT Cemectp Obwem, Baunbl | UHTepakTuB, 4.| (HAMMEHOBaHHUE
(yuedHoii padoThI) q,
padoThI OIIEHOYHOT0
cpeacrsa)
Monyinb 1. O6mue | Jlek. 1.1. OGmue Bonpockl MaTeMaTHUYECKOTIO 10 1 - - Bompocsr k 3auery
BOIIPOCHI MOJIEAUDOBAHUS.
MATEMATHYECKOTO Cp. 1.1. O6mume BOpockl MaTeMaTHIECKOTO 10 3 - - Bompocsr k 3auery
MOJIETTUPOBAHUS MOJICJTUPOBAHUS.
Cp. 1.2. UaTepnomnsmnus mo odmiei Gopmyre 10 3 - - Bompocsr k 3auery
Jlarpanxa.
IIp. 1.2. UnTepnonsuus no odmiel popmyie 10 0,5 - - Otuer B
Jlarpanxa. DJIEKTPOHHOM BHJIE
Cp. 1.3. UuTepnonsanus TabIMYHbIX JaHHbBIX 10 3 - - Bomnpocs! k 3aueTy
o dopmynam Jlarpamxa.
Cp. 1.4. TIpomecc mocTpoeHus 10 3 - - Bompocsr k 3auery
MaTeMaTHYeCKON MOJIENH.
Cp. 1.5.ITonuHOMUANIBHAS aNMPOKCUMAIIHSL. 10 3 - - Bomnpocs! k 3auety
IIp. 1.5.TTonmnHOMMATIEHAS ATTITPOKCUMAITHSI. 10 0,5 - - Otyer B
DIIEKTPOHHOM BUJIE
Cp. 1.6. UeOnbImeBcKast anmpoKcUMaIus. 10 3 - - Bompocsr k 3auery
IIp. 1.6. UeOnbImeBcKas armpOKCHMAIIHS. 10 0,5 - - Otyer B
DIIEKTPOHHOM BUJIE
Jlek. 1.7. CyTh KOMIIBIOTEPHOTO 10 1 - - Bomnpocs! k 3aueTy
Cp. 1.7. CyTh KOMITBIOTEPHOTO 10 3 - - Bompocsr k 3aueTy
Cp. 1.8.OxcnoHeHIIMaNbHAas PETPECCUsL. 10 3 - - Bompocsl k 3aueTy
Cp. 1.9.ITomuHOMUANIEHAS PETPECCHS. 10 3 - - Bompocsr k 3aueTy




®opMbl TEKYLEro

Bun . KOHTPOJIA
N HaumeHoBaHue TeM 3aHATHI O0bem
Moayas (pa3gen) | y4ueOHoi . CemecTtp > | Bamabl | UHTepaKkTHB, 4.| (HAaHMeHOBaHHUe
(yueOHOii padoThI) q,
padoThI OLIEHOYHOI'0
cpeacrsa)
Monynb 2. Cp. 2.1. PaznuuHble METO/IbI pEIICHUS 10 3 - - Bomnpocsr k 3auety
PazimnuHbBIe METOIBI HEJIMHENHBIX VDABHEHUN.
peleHus IIp. 2.2. JIuneitHas perpeccus o0Iero Buaa. 10 0,5 - - Bompocsr k 3auery
HCHHHeﬁHf’IX Ip. 2.3. HenuueitHas perpeccust oomero 10 0,5 - - Otuer B
YPaBHCHUH BUJA. DIICKTPOHHOM BH/IE
Jlek. 2.4.BpIuuCIUTEIbHBIC SKCIIEPUMEHTHI C 10 1 - - Bompocsr k 3auery
MaTeMaTUYeCKHUMHU MOJICTISIMU,
UMUTHUPYIOUIMMH TOBEJCHUE PEaIbHbBIX
00BEKTOB, MPOIIECCOB WIIA CUCTEM.
Cp. 2.4 BbpluMCIHUTENbHBIE SKCTIEPUMEHTHI C 10 3 - - Bomnpocs! k 3aueTy
MaTeMaTUYeCKUMHU MOJICTISIMU,
UMUTHUPYIOIIIMH TOBEJEHUE PEaTbHBIX
00BEKTOB, MPOIIECCOB WJIU CUCTEM.
Cp. 2.5.IIpeobpazoBanue Jlammnaca. 10 3 - Bomnpocs! k 3aueTy
Cp. 2.7. JInneniHOE Criia)XMBaHUE T10 ISITH 10 3 - - Bompocs! k 3a4ety
TOYKaM.
IIp. 2.8. HenuHeiltHoe criaXuBaHUE MO CEMHU 10 0,5 - - Otuer B
TOYKaM. PIEKTPOHHOM BHJIE
Monyns 3. [Ipo6aemsr Jlek. 3.1. Ilpo6nemsl morydeHust Ha 9BM 10 1 - - Bompocsr k 3aueTy
nosiyueHus: Ha OBM CIIy4alHBIX YUCIOBBIX
CITyJaifHBIX YMCIIOBBIX MOCJIeIOBATEILHOCTEH C 3aJaHHBIMHU
[OCJIeI0BaTEIbHOCTEH] BEPOSATHOCTHBIMH XapPaKTEPUCTUKAMM.
C 3aTaHHBIMHU Cp. 3.1. [IpoGnemsl monyyeHust Ha 9BM 10 3 - - Bomnpocs! k 3auety
BEPOSITHOCTHLIMU cnyqaﬁme YU CJIOBBIX
XapaKTEPUCTHKAMHU MOCJIeI0BATEIBbHOCTEN C 3aJaHHBIMU
BEDOATHOCTHBIMU XaPAKTEPUCTUKAMH.
IIp. 3.1. IIpo6iemsl mosrydeHust Ha 9BM 10 0,5 - - Ortuer B

CIIy9aifHBIX YHCIIOBBIX
IIOCIEI0BATENLHOCTEN € 3aJaHHBIMUA
BEPOSATHOCTHBIMHU XapPAKTEPUCTUKAMH.

OJICKTPOHHOM BH/IC




®opMbl TEKYLEro

Bun . KOHTPOJIA
. HaumeHoBaHHe TeM 3aHATHH Oo0bem,
Moayas (pa3gen) | y4ueOHoi . CemecTtp banasl | UHTEpaKkTUB, 4. (HAMMEHOBaHUE
(yueOHOii padoThI) q,
padoThI OLIEHOYHOI'0
cpeacrsa)

Cp. 3.2. Beluucnenue XxapakTepUCTHK 10 3 - - Bomnpocsr k 3auety
CUCTEMBI 110 €€ ONEepPaTOPHOM

Cp. 3.3. Alroput™mbl ¥ METO/IbI TEHEPALIUH 10 5 - - Bompocsr k 3auety
pPaBHOMEPHO pacrpeeIeHHbIX
CIIy4alHBIX YUCEIL.

Cp. 3.4.MoenupoBaHHUE JIOTHYECKUX 10 5 - - Bompocsr k 3auery
byHKIHHA.

Cp. 3.5. MeTo ¥ anropuTM pelieHus: CUCTEM 10 5 - - Bompocsr k 3auery
JIMHENHBIX ypaBHeHuu metonoM ['aycca.

IIp. 3.6. Kitaccudeckuii crieKTpaibHBIN 10 0,5 - - Otuer B
aHaJIU3 U CUHTES. DIEKTPOHHOM BHIE

ITA 10 0,25

KonTpomb 10 3,75

Hroro:; 72




5. KpHTepI/II/I H HOPMbI TEKYHIECT0 KOHTPOJISA U HpOMe)I(yTOqHOﬁ arTrecranmmu

@®opMbI TEKYLIET0 KOHTPOJISI

YciaoBus nomycka

Kpurepuu u HopMbI OlleHKH

TecTnl

Jomyckatores Bce

MakcuManbHOE KOJTHYECTBO 0aJIoB - 6, OaJTbl HAYUCIISIOTCS TPOTOPIUOHATEHO
MpaBWILHBIM 0TBeTaM OrpaHUYeHHE Ha KOJTUYSCTBO NOMBITOK: 20

dopma npoBeaeHus
NPOMEKYTOYHOM aTTeCTAUMHN

YcaoBus fonycka

KpuTtepuu u HOpMbI OLleHKH

3auér. UTOroBBIA TECT.

Homnyckatores Bce

«3aYTEHO» 40 u Oosiee 6AIUIOB

«HE 3a4TEHO Menee 40 dauioB




6. KpuTepun u HOpMBbI OlIeHKH KYPCOBBIX PadoT (IIPOEKTOB)

He npenycmMoTpeHo yueOHbIM MJIaHOM

7. IlpumepHasi TeMaTHMKa NHCbMEHHBIX PpadoT (KypcoBbIX, pedepartos,
KOHTPOJIbHBIX, PaCYeTHO-TPaguUECKHUX U AP.)

Ne n/m Tewmbl
1 CityuaifHbIe BETMYMHBI U COOBITHS, METO/IBI X T€HEPALlUU U 00IaCTh UX IPUMEHEHHS
2 [Tpo6nemsl momydyenuss Ha OBM ciydailHBIX YHCIIOBBIX IOCIEIOBATEIBHOCTEH C

3aJ[aHHBIMH BEPOSTHOCTHBIMU XapaKTePHUCTUKAMHU

3 [IpeobpazoBanue Jlamnaca
4 Beruncienue xapakTepuCTHK CUCTEMBI 110 €€ ONIEPAaTOPHOM XapaKTePUCTHKE
5 AJITOPUTMBI ¥ METOZIBI TeHEPAIIMH PABHOMEPHO PaCIIPEICIICHHBIX CITyYaiHbIX YHCEI
6 MopenupoBaH#e JIOTUIECKUX (DYHKITHIA

8. Bonpochbl K 3aueTty

Ne /it Bomnpocsl
1 OO111e BOpochl MATEMaTUYECKOTO MOIEITUPOBAHUS
2 NMuTanuonHble MoEIU
3 Nurtepnionsiius o o61eit hpopmyne Jlarpanxa
4 WuTepnomnsuus TabauyHbIX JaHHBIX 110 popmynam Jlarpamka
5 IIponiecc nocTpoeHuss MaTeMaTHYECKOW MOJENN
6 [TonmmHOMUAaNBHAS aIPOKCUMALIUS
7 UYeOnbImieBcKast armpoKCHMAIIHS
8 CyTb KOMIBIOTEPHOTI'O MOAETHPOBAHNUS
9 DKCIOHEHIMAIbHAS PETPECcCHs
10 ITonmmHOMMaNBHAs perpeccus
11 PaznuuHble METO/bI pEeLIEHNs HETMHEWHBIX YpaBHEHHI
12 Jluneiinas perpeccust o011ero Buaa
13 Henuneiinas perpeccus ooiiero suaa
14 BbruucnuTenbHbple 3KCIEPUMEHTBl ¢ MaTeMaTUYeCKUMHU MOJENISIMU, UMUTHPYIOLIIMMHU
MOBEJICHHE PEATHHBIX 00BEKTOB, TPOIIECCOB UM CUCTEM
15 JIuHelHoe criakuBaHue MO MATH TOYKaM
16 HenuneitHoe criia)kuBaHue 1O CEMH TOYKaM
17 CrnyyaitHble BETMUUHBI U COOBITHS, METO/IbI UX T€HEPalliU U 00JIaCTh UX MPUMEHEHUS
18 [IpoGnems! nonydyennss Ha DOBM ciydyaliHBIX YHCIIOBBIX IOCJIEI0BAaTENBHOCTEN C
3aJJaHHBIMH BEPOSITHOCTHBIMU XapaKTEPUCTUKAMHU
19 ITpeoOpaszoBanue Jlannaca
20 Bhruucrienne xapakTepUCTHK CUCTEMBI 110 €€ ONIePaTOPHOI XapaKTEPUCTHKE
21 AJTOPUTMBI U METO/IbI T€HEpALlMi PABHOMEPHO PACIIPEIEICHHBIX CIyYalHbIX YUCEI
22 MogenupoBaHHe JOTHYECKUX (PYHKITHIA
23 3aryxaromue 1 HapacTaromue KojaeOanus
24 MeToa 1 anropuTM peleHHs CUCTEM JIMHEHHBIX YpaBHEHHH MeTogoM ["aycca
25 Konebanus u pe30HaHC B MEXaHUYECKOM CUCTEMe
26 Kiraccuueckuii ciekTpanbHBIN aHAINW3 U CUHTE3
27 CyTb KOMIIBIOTEPHOT'O MOJAEIUPOBAHUS
28 MopenupoBaHre TEXHOJOTUYECKHUX ITPOLIECCOB




29

MaremaTnueckoe oOecreucHue IIpru aBTOMAaTHU3allun

30 MopenupoBanue  CHCTEM  aBTOMAaTHYECKOTO  YIPABICHHUS  TEXHOJIOTHYECKHMHU
IpoIeccaMu

31 OO1u11e BOIPOChl MaTEMaTHYECKOTO MOJICITUPOBAHUS

32 WMmuranuoHHbie MOAEITH

33 WNuTtepnomnsiiust o obmiet popmyne Jlarpanka

34 WuTepnomnsums TabMuyYHbIX JaHHBIX 110 hopMynam Jlarpamka

35 [Iporiecc mocTpoeHns MaTEMaTHUECKOW MOJIEITN

36 [TonuHOMUAaNBHAS AIPOKCUMALIUS

37 YeOnbleBcKast annpoKCUMAaIus

38 CyTbh KOMIIBIOTEPHOT'O MOJICIINPOBAHUS

39 DKCIOHEHITHATbHAS PETPECCHS

40 [TonmmHOMMAIIbHAS perpeccus

41 PaznuynbIe METO/IBI peIICHNS] HETMHEHHBIX YPaBHEHUH

42 Jluneiinas perpeccus o01ero Buaa

43 Henuneiinas perpeccus ooiiero suaa

44 BerunciaurensHble SKCIIEPUMEHTHI ¢ MaTEMAaTHUYECKHUMU MOJIEISIMHU, NUMUTHPYIOIUMH
MOBEJICHHE PEATbHBIX 00BEKTOB, MPOIIECCOB UM CUCTEM

45 JIuneiHoe Ccriia)kuBaHKE 10 IATH TOYKaM

46 HenuneitHoe criia)kuBaHue 1Mo ceMu TOUYKaM

47 CrnyyaiiHble BEIMUUHBI U COOBITHS, METO/Ibl X T€HEPALlUU U 00J1aCTh UX IPUMEHEHUS

48 [TpoGnemsl monydeHuss Ha DBM ciydaliHBIX YHCJIOBBIX MOCIEIOBATEIBHOCTEH C
3aJJaHHBIMH BEPOSITHOCTHBIMU XapaKTEPUCTUKAMHU

49 [IpeobpaszoBanue Jlammaca

50 Brruucrienne xapakTepUCTHK CUCTEMEI 110 €€ ONIePaTOPHOI XapaKTEPUCTHKE

9. ®oHA OUEHOYHBIX CPeACTB /Jsi TPOBeleHUs] MPOMEKYTOYHOM

arrecranmun oﬁyqamumxcsl no IMCIMIIJIMHE

9.1. MacnopT ¢oHaa OLIEHOYHBIX CPEICTB

Kon
Ne KonTposmmpyembie pa3aeibl KOHTPOJIMPYEeMOu HaumeHoBanue
n/n (TemMbl) TUCUMILIIHHBI KOMIIeTeHIuu (M OLICHOYHOI0 CPeCTBA
ee 4YacTH)
[IpoBepsiemoe 3ananue
1
«OcHOBBI  pabOTBl €
MIPOrpaMMOou
Mopyns 1. O61ire Bompoch «MathCADw.
MaTeMaTU4YECKOTO I1K-3 IIpoBepsiemoe 3amanue
MOJICJIUPOBAHUSI. 2
«Pemenne
YPaBHEHUI.
IIpoBepsiemoe 3amanue
3
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«I/IHTepHOHHHI/IH 141
MMpCACKA3aHUuC»

IIpoBepsiemoe 3amanue
4

«Maremarnueckas
o0paboTka
pPE3yIbTaTOB
AKCIIEPUMEHTANTBHBIX
JAHHBIX).
IIpoBepsemoe 3amanue
3)

«HucneHHoe
MHTETPUPOBAHUE u
g depeHunpoBaHUEY.
IIpoBepsemoe 3amanue
6

«Pemienue
OOBIKHOBEHHBIX

nud depeHInanbHbIX
YPABHEHUIN.

Monayns 2. PaznuuHbie
METO/Ibl PELICHUS [1K-3
HEJIMHEWHBIX YPABHCHUM.

Monaynb 3. [IpoGnemsr IIpoBepsiemoe 3amanue
MOJTYYEHHUS Ha OBM 7
CIIy4alHbIX YU CJIOBBIX «Pemienue
MOCJIEA0BATEIbHOCTEN c b depeHnmanTbHbIX
3aJJaHHBIMU BEPOSITHOCTHBIMU TIK-3 YpaBHEHUH B YaCTHBIX
XapaKTEPUCTUKAMMU. ITPOU3BOIHBIX).
IIpoBepsemoe 3amanue
8

«CnekTpanbHbIU
AHaJIN3 U CUHTE3).

9.2. TunoBble KOHTPOJIbHbIE 32JAHUS UM HUHbIe MaTepHAJIbl, HEOOXOAUMbIE
AJIsl OLeHKH 3HAHWI, YMeHMi, HABBIKOB M (MJIH) ONBITA [eSITeJbLHOCTH,
XapakTepu3ylmmux J3Tanbl (OPMHUPOBAHUS KOMIIETEHUMA B mpoluecce
0CBOECHHS 00pa30BaTeIbHON MPOrPaMMBI.

9.2.1. Tunosoe 3axanue. Tecr.

3apgaHue Ne1

CraTucTuueckue MOJCJIN OTJIMYAKOTCA OT APYTUX MATCMATUYICCKUX MOI[CJ'IeI\/'I B
3aBUCUMOCTHU

BbibepuTte oavH U3 5 BapuaHToB OTBETA:
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OT XapaKkTepa NpuMCHACMOIO METOJa MOACIIMPOBAHUS WU
HCIIOJIB3YyCMOI'O MaTCMATUYCCKOI'O allrapara

OT crioco0a win (PopMBbI UX MPEACTaBICHUS
OT CTETICHU OTPAKEHUSI COOTBETCTBYIOIIUX CBOMCTB OOBEKTOB
OT CTENEHU OTPAKEHUS ONPECICHHON MOJIHOTHl 00bEKTOB

oT HpCI[MGTHOﬁ o0nacT u 3a1a4 MOICIIUPOBAHUA

3apaHue Ne2

TeopeTuKO-MHOXKECTBEHHBIE MOJIENIA OTIIMYAIOTCS OT IPYTUX MATEMATHUYECKUX
MOJIEJIEN B 3aBUCUMOCTH

Bbibepute oMH 13 5 BapnaHTOB OTBETA:

OT XapaKTcpa MpUMCHACMOI'O MCTOJa MOACIIUPOBAHNA NN
HCIIOJIB3YCMOI'O MAaTCMATHYCCKOI'O aIllIapara

OT crioco0a win (pOpMBbI UX MPEACTABICHUS
OT CTETIEHU OTPAKEHUS COOTBETCTBYIOIINX CBOWCTB OOBHEKTOB
OT CTETICHU OTPaKEHHUs OTPEACTICHHON MOTHOTH 0OHEKTOB

OT IPEIMETHOM 00JIACTHU U 3a/1a4 MOAEIUPOBAHUS

3apgaHue Ne3

AGcTpakTHO-aJIreOpanyeckre MOACII OTINYAOTCA OT APYTHUX MATEMATUYECKUX
MOJIEJIEN B 3aBUCHUMOCTH

BeibepuTte ogvH u3 5 BapmaHTOB OTBETA:

OT XapaKTcpa MpUMCHACMOI'O MCTOJa MOACIIMPOBAHNA NN
HCIIOJIB3YCMOI'O MAaTCMATHYCCKOI'O aIlliapara

OT crioco0a win (popMbI UX MPEACTABICHUS
OT CTETIEHU OTPAXKEHUS COOTBETCTBYIOIINX CBOWCTB OOBEKTOB
OT CTETICHU OTPaKEHHUS OTPEACTICHHON MOTHOTH 0OBEKTOB

OT IPEAMETHOM 00JIACTHU U 3a/1a4 MOAEIUPOBAHNUS

3apgaHue Ne4

Heuetkue MOJCIHU OTINYAIOTCA OT APYIUX MAaTCMATHUUYCCKUX MOJICJIeﬁ B

3aBUCHUMOCTHU

Bbibepute omH 13 5 BapuaHToB OTBETA:

OT XapaKTcpa MpUuMCHACMOI0O MCTOJa MOACIIUPOBAHNA NN
HCIIOJB3YyCMOI'O MaTCMATUYCCKOTI'O allIrapara

oT croco0a win (POpMBI UX MPECTABICHUS
OT CTETIEHU OTPAKEHUS COOTBETCTBYIOIIUX CBOMCTB OOBEKTOB
OT CTENEHU OTPAKEHUS OTPECICHHON MTOJHOTHI 00bEKTOB

OT MPEIMETHON 00IaCTH U 3a/1a4 MOACITUPOBAHNUS

3apgaHue Ne5
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ABTOMAaTHbBIC MOJCIH OTIUYAKOTCA OT APYTHUX MAaTCMATHUUYCCKUX MOI[@JIGﬁ B

3aBUCUMOCTHU

BbibepuTe oauH 13 5 BapnaHToB OTBETA:

OT XapakTepa IpUMCHACMOI'O MCTOJd MOACIIMPOBAHUA NI
HCIIOJIB3YyCMOI'O MaTCMATUYCCKOI'O allrapara

OT crioco0a win (PopMBbI UX MPEACTaBICHUS
OT CTENEHU OTPAKEHUSI COOTBETCTBYIOIIUX CBOMCTB OOBHEKTOB
OT CTETICHU OTPAXKEHUSI ONPEEICHHON OJHOTHI OOBEKTOB

OT IIPEAMETHOM 00JIACTHU U 3a1a4 MOAEIUPOBAHNUS

3apgaHue Ne203

VYkaxurte BEKTOp M Cﬂy‘{aﬁHbIX YUCCJI, UMCIOIMNX 3KCIIOHCHIMAJIBHOC

pacrpeneieHue.
BbibepuTe oguH 13 6 BapnaHToOB OTBETa:
1) reverse(v)
2) rexp(m, r)
3) rE(m, d1, d2)
4) rgamma(m, s)
5) rgeom(m, p)
6) rhypergeom(k, n, M, N)

3apaHue No204

YKaXuTe BEKTOP M CIIy4alHbIX YHCEJ, UMEIOIIUX pactpeaencane duiepa.

Bbibepute ognH 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 Ne205

YKaXuTe BEKTOP M CIIyYarHbIX YUCEJ, UMEIOIINX raMMa-pacipeaeiiCHuE.

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

3apnaHue Ne206

YKaXuTe BEKTOP M CIyYailHBIX YUCEIl, IMEIOIIUX T€OMETPHUIECKOE
pacrpenesicHue.

Bbibepute ognH 13 6 BapnaHTOB OTBETA:

1) reverse(v)

2) rexp(m, r)

3) rF(m, di, d2)

4) rgamma(m, s)

5) rgeom(m, p)

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

3apaHue Ne207
VYkaxure BEKTOp K CIlydaifHbIX YHCEN C TUTIEPTEOMETPHYCCKAM PACTIPEACIICHUEM.

BeibepuTte ogvH u3 6 BapMaHTOB OTBETA:

1) reverse(v)

2) rexp(m, r)

3) rF(m, di, d2)

4) rgamma(m, s)

5) rgeom(m, p)

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

Kpurepun ouenku: IIpaBWwibHBIM OTBET Ha OJWH BOMPOC OIEHUBAETCS B OIWH
Oa.

KonuuectBo 0anminoB cymmupyetcs. B mponecce npoxoxxaeHust Kypca CTyJIEHT
MokeT HaOpaTh (Max 70 Gayos).

3ananue, mnpoBepsieMoe BpY4YHYW 1: OcHOBBI paboThl C MpOTpaMMOI
«MathCAD».

1. Hean 3ausTusa: GopMupoBaHue HaBLIKOB paboThI B iporpamme «MathCAD».
2. ANITOpUTM BBINOJIHEHUSI MPAKTHYECKOI0 3aIaHUS:

2. 1. 3y4uTth TEOpETHUECKUI MaTepural.

2.2. [lonyuuTs 3a7aHue.

2.3. OQopMHUTH OTUET O MPAKTHYECKON paboOTe COTNIACHO 3aJJaHUI0 U 3AIUTUTH €€
y MpenoaaBaTes.

3. Oxupaemplii (e) pe3yabTar (bl) - 3aMoJIHeHHe (POPM NMPAKTUUECKOTO 3a/1a-
Husi: oopmiieHHE oTueTa B Bujie daiina popmarta «MathCAD».

3ananue 1.

BrauciuTh:
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1) v100; 2) |-10| =; 3) 10! =.
OTO U BCE OCTaJIbHBIE 3a/1aHUs CHA0AUTh KOMMEHTapUSIMU, UCIIONIb3Yysl KOMaHbl “Text” —
Create Text Region” nimm "Text” — “"Create Text Paragraph”.

3ananue 2.
1) Onpenenuts nepeMeHHbIE:
a:=3.4;b:=6.222; c = 0.149; (mpuyeM MEpeMEHHYIO ¢ — III00ATBHO).

2) BbIYnCIINTh 3HAYCHHSI BBIPAKCHUS:

7= 2ab +3c . N = gsie . COS
J(@ +b*¢).c

3) C nomorpto komanasl “Math” — “"Numerical Format” — "Displayed Precision” n3MeHuTh
TOYHOCTH OTOOPa)KeHHUS PE3yIbTATOB BBIYHUCICHHS ITI00ATBHO.

3aganue 3.

BriBecTH Ha 9KpaH 3HAUYEHHE CUCTHEMHOU KOHCMAHMbL T U YCTAHOBUTh MaKCUMAaJIbHBIH GopMat
e€ 0TOOpaKEeHUS TOKAILHO.

3amanue 4.

BI)IHOJ'[HI/ITI) CJ'IeI[yIOHH/IC OHepaHI/II/I C KOMIIJICKCHBIMHU YHUCJIAMU .
Z:=-3+2i:1Z| =;Re() =; Im(2) =; arg@2) =; VZ = ; J-5= 2Z = 71:= 1+2i; Z2:=
3+4i; 71472 =;71-72=;71-72 = : 71/Z2 =

3amanue 5.

BrinonsuTh CJICAYIOIIUEC OIICpalnu:

. : : o 2 ctg2x o

=1 .10, Dli=; [J(i+1)=; sz-lg(x+2)dx:; j(yiwzx)%dxz, X:=2;
i i 0 08

X = isin(x)z.

dx dx

3ananue 6.

Omnpenenuth BekTopsl d, S m R yepe3 muckperHsiii apryment I. OtoOpa3uTh rpaduyueckH,
tabauuno 3aganusie Gyakmun Ri(di) u Si(di), ucons3ys komanay Graphics — Create X-Y — Plot.

YT00BI O(i)OpMI/ITB rpaq)m(, HeO6X0,Z[I/IMO BBIITIOJIHUTB CIICAYIOMIUC KOMAH/IBI.

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

1 1 59 3,9
2 15 7 4.5
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6,3

3,7

2,5

4,2

1,2
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1) IllenxkHyTh MBIIIBIO Ha rpaduKe, YTOOBI BRIACTUTH ero, mpu 3ToM MathCAD 3aMeHHT MEHIO
Graphics Ha mento X-Y Plot.

2) Beiopats X-Y Plot — Format (rosiButcst auaiorosoe okHo "Formatting Currently Selected X-
Y Plot") u orpopmaTupoBath rpaduk Tak, 4TOOBI B KaXKIAOW y3J0BOM TOUKe rpaduka GyHKIHH
Si(di) crosut 3nak Buma [(Traces — Symbol — box), a rpaduk dyskiuu Ri(di) oroOpa3uth B Bume
ructorpammsl (Trace — tupe — bar).

3) Hanectu nunum cetku Ha rpaduk (X-Y Axes — Grid Lines) u oroOpa3uts serenay (Traces
— Hide Legend).

3ajanue 7.

[Moctpouts nekaptoBsl (X-Y Plot) u monspusie (Polar Plot) rpaduku cnenyrommx ¢yHKIuii:

X (o) :=cos(a) -sin(a);

Y (o) :=1.5c0s(a)? —1;

P(a) :=cos(a).

J11st 3TOro HEOOXOMMO ONPEACIHUTh ¢ KaK JUCKPETHBIA apryMeHT Ha uHtepBajie ot 0 1o 27 ¢

marom 7/30.

Omnpenenutpb o rpaduky X-Y Plot koopaunatsl 11000# U3 Toyek nepecedenus rpaduxos Y(a) u
P(a), ast 5TOr0 HEOOXOUMO:

1) Beiienuth rpaduk u Beiopath X-Y Plot — Zoom (nosiButcs nuanorosoe okuo "X-Y Zoom")
JUI YBEJIMYEHUS YacTH rpaduka B 00JIaCTH TOUKH IIepeceyeHs;

2) Ha gepreske BBIICTUTH MYHKTHPHBIM MPSIMOYTOJIEHHKOM OKPECTHOCTh TOUYKH TIEPECCUCHHSI
rpadukoB Y(a) u P(a), KOTOPYIO HYKHO YBEIHYIHUTb.

3) Haxatp kHOIIKY ZOOM, 4TOOBI IEPEPHUCOBATH rpaduK.

4) YToOBI clienaTh 3TO H300paKEHUE MOCTOSHHBIM, BBIOpaTh ACCept.

5) Beiopats X-Y Plot — Trace (mosiButcs auanorooe okuo "X-Y Trace™).

6) BHyTpu uepTexka HakaTh KHOINKY MBIIIM U MEPEMECTUTh yKa3aTelb MBIIIA HA TOYKY, YbH
KOOPJIMHATHI HY)KHO YBUJICTh.

7) Beiopats Copy X (umm Copy Y), Ha cBOOOIHOM MMOJIe JJOKYMEHTa Habpath Xper := (umm Yper
:=) u BBIOpaTh MyHKT MeHto Edit — Paste.

8) Beruncnuth 3HaueHus ¢pynkuuii X(o) u Y(a) npu a:= 7/2.

3ananue 8.

Hcnonw3ys komanay Math — Matrics co3nate matpuiy Q pasmepom 601 Ha 6, 3aIONHHUTE €€
IIPOM3BOJILHO U 0TOOpa3uTh rpaduyecku ¢ nomoiursio koManasl Graphics — Create Surface Plot.
3amanue 9.

[Toctpouts rpaduk nmoepxuoctu (Surface Plot) u xapry nmunwmii yposHs (Contour Plot) mst

(GYHKIIMY IBYX NTEPEMEHHbIX:
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X(t,a):=t-cos(a)-sin(a).

1) Onpenenuts Gynkuuto X(t, o).

2) 3anaTh Ha ocsx mepeMeHHbIX t 1 a mo 41 Touke (i:=0..40, j:=0..40): n11 nepemenHoH ti co
3HAYCHUSMH, H3MEHsoUMMUcA oT —5 10 5 ¢ marom 0.25 (ti :=-5+ 0.25i), a s
nepemenHoit aj — ot 0 10 27 ¢ marom 7/20 (e := 7/20 ).

3) Onpenenuts Matpuny Mi j := X(ti, aj) 1 0T00pa3uTh €€ rpadhUIeCcKH.

4) C nomompto komanael Graphics — 3D Plot Format Be3Bath muanmoroBoe okuo "3D Plot
Format" u u3smeHuTh:

— xapakTepuctuku nmpocmorpa (View — Rotation — Tilt),

— uBera u unun nosepxuoctu (Color&Lines — Shading),

— mapameTpbl oceit (AXeS),

— Buj 3aronoBka rpaduka (Title).

3ananue 10.

Hcnonw3ys nepemennyio FRAME u komanay Animation — Create, co3aath aHUMaIlHOHHBIC
KJIMITBI C TOMOIIBIO JTaHHBIX MPUBEICHHBIX B TAOIHIIE:

BapuanTs! 3aganus 10

Ne IIepemenHbIE OyHKIHUH FRAME Tumn rpaduka
BapuaHTa
1 x:=0,0.1.30 f(x):=x + FRAME or 0 mo|monspusrii (Polar
20 Plot)
2 ii= gi:= 0,5:i-cos(i) or 0 mo|TpexMepHbIi
0..FRAME+1 hi:= isin(i) 50 TOYCUYHBIN
ki:= 2i rpaguK

(3D Scatter Plot)

TpaHHIbI HA OCAX

Min  Max
x-50 50
y-50 50
z0 50
3 i:=0..20 f(x,y):=sin(x>+y>+FRAM |or 0 mo|rpacduk
j:=0..20 E) 50 MTOBEPXHOCTH
xi:=—1,5+0,15i (Surface Plot)
yj:=-1,5+0,15j
4 r:= FRAME, Xmn:= (R+rJ cos(vn)): [or O no|rpadux
R:=6 -cOS(Wm) 11 rapaMeTpUIeCcKOi
m :=0..20 Ym.n:=(R+rcos(vn)) sin(wm) MOBEPXHOCTHU
n:=0.20 Zmni= I Sin(Vn) (Surface Plot)

(TpaHuUIIBI HA BCEX
OCSIX YCTaHOBUTH
or—11 go 11)
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5 |r:= FRAME, Xmn:=(R+r- cos(Vn)) or 0 mo|rpaduk
R:=6 cos(Wm) 11 napaMeTpUIECKON
m :=0..20 Ymn:=(R+r] cos(vn)) Sin(Wm) TIOBEPXHOCTH
n:=0.20 Zmn:= I sin(vn) (Surface Plot)

(rpaHMLIBI HA BCEX
0CSIX YCTaHOBHTH
or—11 mo 11)

4, Kputepuu OLEeHKHU:

- OIIEHKA «3aYTEHO0» BBICTABISETCS CTYICHTY, €CIU TMPABWIHHO O(POPMIICHBI
(GhOpMBI TIO MPAKTHYECKOMY 3aJIaHUTO.

- OIIEHKA «HE 3a4TEHO0» HEMPaBWILHO OPOPMIICHBI (POPMBI IO TPAKTUIECKOMY
3aJJaHUIo.

3ananue, npoBepsieMoe BPy4HYI0 2: PenieHre ypaBHEeHUH.

1. Hean 3ansaTusa: GopMupoBaHue HaBLIKOB padoThI B iporpamme «MathCAD».
2. AJITOPUTM BBINOJTHEHNS PAKTHYECKOT0 32/1aHUS:

2. 1. 3y4nTh TeOpETHUECKUI MaTepral.

2.2. IlomyuuTs 3a/1aHue.

2.3. OQopMUTH OTUET O MPAKTHUECKOU paboTe COrIaCHO 3aJaHUI0 U 3AIIUTUTH €€
y IpenoiaBaTesl.

3. Oxuaaemblii (e) pe3yabTar (bl) - 3aMoJIHeHHe (POPM NMPAKTHUIECKOTO 3a/1a-
HusA: ohopmiieHHe oT4yeTa B Buje ¢aina popmara «MathCADy.

3ananue 1.

1) Tlocrpouts rpaduk ¢yHkimu f(X) U NpUOTH3UTETHHO ONMPEACNUTh OJMH W3 KOPHEHl
ypaBHEHHUSL.

2) Pemuts ypasuenue f(X)= 0 ¢ Tounoctsio ¢ = 1074

— ¢ moMoIbto BetpoeHHo dynkiu Mathcad root;

— MetooM HeroToHa (KacaTenbHbIX ), UCTONb3ys (yHKIwo until;

— METOJIOM UTEepaluii, UCTIoNb3ys QpyHKIHEo until.

3) OnpeaenuTh YKCI0 UTEPAIIH B KaXKIOM METOJIE, C MOMOIIbI0 GyHKIiwu last.

Bapuants! 3amanus 1

Ne f(x) Ne f(x)
BapuaHTa BapuaHTa

1] 3siny/x +0,35x — 3,8x; 9 |eX-eX-2;
xe[2;3] xe[0:1]

2 [ 1 10 | J1-x-tgx;

3+5sin3,6x’ xe[0:1]

xe[0;1]

3 arccosx — \/1 -0,3%3; 1 \/2x2 +1,2—cosx —1;
x[0;1] xe[0;1]
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Z I I
4 m—arcsin X; 12 COS(_ \—23|n{_\+_;
xe[0;1] X < x
xe[1,2]
5 3x—14 +e* —e™*; 3 01¢—x.Inx
xe[13] xe[1;2]
° 0,25%° +x - 2; 14 | 1-x+sinx—In(1+x);
x e[0;2] xe[0;2]
7 1-x? 15 el _y3 _ y-
arccos——5——; ,
1+X° =X xe[0:1]
Xe[2;3]
8 3x—4Inx-5; xe[2;4]

3amanue 2.

Jst mosmHOMa ((X) BBIMOJIHUTD CIICAYOIIHME ACHCTBUS:

1) C momomnipro komauasl Symbolic — Polynomial Coefficients cozmate Bektop V, coaepaxariumii
KO3 (D PHUITUEHTHI MOTMHOMA.

2) Peuuts ypaBuenue g(x) = 0 ¢ momorpto GpyHKiu polyroots.

3) Peuuth ypaBHEHHE CHMBOJIBHO, HCIIONB3Ys kKoMan 1y Symbolic — Solve for Variable.

4) pa3ioKuTh Ha MHOKUTENH, uconb3yst Symbolic — Factor Expression.

BapuanTsr 3amanus 2

Ne 9(x) Ne g(x)
Bapu Bapu

aHTa aHTa
1 X — 23+ x2—12x + 20 9 x*+ x3— 17x%— 45x — 100
2 X*+ 6x3+ x2— 4x — 60 10 x4 — 5x3 + x2— 15x + 50
3 x*— 14x%— 40x — 75 11 X4 — 4x3— 2x%— 20x + 25
4 X = x3+ x2— 11x + 10 12 X4+ 53+ 7x2+ 7x — 20
5 x*— x3—29x%— 71x 13 x*— 7x3+ 7x%— 5x + 100
6 Xt + 73+ 9x2+ 13x — 30 14 x* + 10x3 +36x2 +70x+ 75
7 x4+ 3x3 — 23x2— 55x — 150 15 x4+ 9x3 + 31x% + 59x+ 60
8 x4 — 6x3 + 4x% + 10x + 75

3amanue 3.

Pemnts cucreMy TMHENHBIX YPABHEHUN:
1) ucrone3yst pynkuu Find;

2) MaTpUYHBIM CIIOCOOOM, UCTIOJB3Ys GyHKIHIO ISOlve.
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Bapuants! 3ananus 3

BapuaHT Cucrema JTMHEHHBIX BapuaHT Cucrema TUHEHHBIX
ypaBHEHU U ypaBHEHUH
1 ( 2x1+ X2 + 2X3 + 3X4 = 8; 9 ( 2X1 + X2 — 5X3 + X4 = —4;
3X1 + 3x3 = 6; X1 — 3X2 — 6xa =—T7;
3 2X1 — X2 + 3Xa = 4; 2X2 — X3 + 2X4 = 2;
X1 + 2X2 — X3 + 2X4 = 4. X1 + 4Xo — 7X3 + 6X4 = 2.
2 (" X1+ 2% + 3x3 + 4xg4 = 22; 10 X1+ 2Xo + 3X3 + 4x4 = 26
2X1 + 3x2+ X3 + 2x4 = 17; 2X1 + 3x2 + 4X3 + x4 = 34;
{ X1+ X2 +x3—Xa = 8; 3X1 + 4X2 + x3 + 2X4 = 26;
X1 — 2X3 — 3Xq4 = 7. 4x1 + X2 + 2X3 + 3Xx4 = 26.
3 Ox1 + 10X2 — 7X3 — X4 = 23; 11 (" 2x1— 8%2— 3x3—2x4 = —18
TX1 — X3 — 5x4 = 37; X1— 2x2 + 3X3 — 2x4 = 28;
S 5Xi - 2X3 + X4 = 22; X2 + X3 + X4 = 10;
4X1 + X2 + 2X3 + 3X4 = 26. 11xo + X3 + 2x4 = 21.
\
4 6X1 — X2 + 10X3 — X4 = 158; 12 ( 2X1— X2 + 4X3 + X4 = 66;
2X1 + X2 + [0x3 + 7x4 = 128; 2X2 — 6X3 + x4 = —63;
3 3X1— 2X2— 2x3— X4 =7, 8X1 — 3X2 +6x3 —5x4 =146;
X1 — 12X2 + 2x3 — x4 = 17. \ 2X1 — X2 + 6X3 — X4 = 80.
S X1— 2X2 + 6X3+ X4 = 88; 13  2X1 — 3X3 — 2X4 = -16;
5X1 + 2X3 — 3x4 = 88; 2X1 —X2 +13x3 +4x4 = 213;
8 7X1— 3% + 7x3 + 2X4 = 181; X1+ X2+ 2x3+ Xa = T72;
3X1 — 7X2 + 5X3 + 2x4 = 99. X1 — 12x3 — 5x4 = 159.
\
6 X1 — 2X2 — 8X4 = —T; 14 f TX1+ TX2 — 7x3 — 2X4 = 5;
X1 + 4X2 — 7x3 + 6x4 = -8; 3X1 + 4Xo + 5x3 + 8x4 =60;
1 X1+ X2 — Sx3+ X4 = -10; 2X1 + 2X2 + 2x3 + X4 = 27;
2X1 —Xo + 2%4 = 7. 2X1 — 2X3 — X4 = 1.
\
7 2X1 + 2X2 + 6x3 + X4 = 15; 15 " 6X1 — X2 + Sx3 +X4 =124 ;
—X2 + 2X3 + x4 = 18; TX2 — 5x3 — x4 = —54;
§  4X1 — 3X2 + x3 — 5X4 = 37; 5X1 — bX2 + 2x3 + 4X4 =83;
3X1 — 5x2 + X3 —x4 = 30. 3X1 — 9o + x3 + 6X4 = 45.
\
8 41 — 5Xo + 7X3 + 5x4 = 165;
2X1 + X2 — 3x3 — x4 = -15;
N OX1 + 4x3 — x4 = 194;
X1 — X2 — 2x3 — 3X4 = -19.
3amanue 4.

1) TIpeoOpa3oBath HeNHMHEHHBIC YpaBHEHUs cUcTeMbI K BUY f1(X) =y u f2(y)= X.

2) TlocTpouTh UX rpadUKU U ONPENETUTH HAYaIbHOE PUOIMKEHNE PEIEHNS.

3) Pemuts cucTeEMY HEJIMHEHHBIX YpaBHEHHIT, ncronb3ys Gynkunuio Minerr.

Bapuants! 3ananus 4

‘ BAPUAHT ‘

CucreMa HETMHEHHBIX

‘ BAPUAHT ‘

CucreMa HETMHENHBIX
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ypaBHEHUH ypaBHEHUU

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) =

Cos(x +0,5) — y 2;
Siny —2x=1

Siny — 2x—16 Sm(y+05) x=1

Sin(x—1)=1,3— y 13
X—Sin(y +1) =

Cos(x +0,5) +y=1;
Sinly +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
Sinfy—1) +x=1,3;

2y — Sin(x - 0,5) = 1;
Cosy + x=1,5;

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

8 Sinx—2y = 1;
Sinfy - 1) +x=1,3;

3amanue 5

CHMBOJIBHO PEIIUTH CUCTEMBI YPABHEHUM:

3X + 4ny = a;
2x+y=h.

2y — 7wz = a,
nZ—7=D;
3y+x=c.

4. Kputepuu OLlEHKH:

- OIEHKA «3aYTE€HO)» BBICTABISETCS CTYJIEHTY, €CIU MPABWIBHO O(POPMIICHBI
(GhOopMBI O MPAKTUYECKOMY 3aIaHUIO.

- OILICHKA «HE 3a4T€HO» HEMPaBUILHO OPOPMIICHBI (POPMBI TTO TPAKTUUECKOMY
3aJIaHUIO.

3ananue, npoBepsieMoe BPYuUHyI0 3: IHTepnossiius 1 npeJcKka3aHue.

1. Hean 3ansTusi: DopMupoBanre HaBBIKOB paboThI B mporpamme «MathCADy.
2. AJITOPUTM BBINOJTHEHHUS NPAKTHYECKOT0 32/1aHUS:

2. 1. 3y4uThb TeOpETHUECKUI MaTepral.



2.2. [lonyuuTs 3aaHue.

2.3. OQopMHUTH OTUET O MPAKTHYECKON paboTe COTIIACHO 3aJJaHUI0 U 3AlIUTUTH €€
y TpernoaaBaTesl.

3. Oxunaemplii (e) pe3yabTat (bl) - 3aM0JJHeHNE (POPM MPAKTUYECKOT0 3a/1a-
Hus: ohopmiieHHE oT4eTa B Bue daiina popmara «MathCADy.

3ananue 1.

Bbruncnute 3HaueHus 3aganHod ¢yHkuuu yi = f(Xi) B y3nmax mHTepmnonsimu xi = a + hi, rue

b—a
h= ( ), i=0,1, ..., 10, na orpeske [a, b].
10
Bapuante! 3ananuii 1...7
Ne f(x) [a; b] Ne f(x) [a; b]
BapHaHTa BapHaHTa
1 Sinx2 [0; 2] 9 x-Cos(x + In(1 + X)) [1; 5]
2 2 : 10 2X 1;5
Cosx [0; 2] 10-1In [1; 5]
1+ X
3 esinx [O; 5] 11 SinXZ.ef(XIZ) [0; 3]
4 1 [0; 2] 12 Cos(x + Cos®x) [0; 2]
0,5+ x?
gc+SinX) [2; 5] 13 Cos(x + e°°) [3; 6]
1 [0; 4] 14 Cos(2x + x?) [0; 1]
(1+¢e™)
7 Sin(x + e5™) [0; 3] 15 €O Cosx? [0; 2]
8 ef(x+1/x) [1; 3]
3amanmue 2.

[To BeruncneHHoi Tabmuie (Xi, Yi) MPOBECTH MapabOIUIECKYI0 HHTEPIIOJISIIHIO.

1) Jlnsa HaxoxaeHus K03(h(HUIMEHTOB HCKOMOTO mojrnHoMa (3.1) He00X0AUMO COCTaBUTh
CHCTEMY JIMHEHHBIX anreOpandeckux ypaBHenui (3.3).

2) CucremMy ypaBHEHUH PELIMTh MAaTPUYHO C UCTIONIL30BaHUEeM QyHKIHH [Solve.

3) [MocTponTs rpaduK HHTEPHOISAIIOHHOTO MHOTOUYIEHA H OTMETHTh Ha HEM y3JI0BbIE TOUKH (Xi,
yi).

3ananmue 3.

1) Jnst BBYMHMCIEHHON TaONMMYHOW (DYHKIMHM COCTaBHTH (POPMYITY HWHTEPIOJSIIHOHHOTO
MHOTOwIeHa JlarpaHxka, WCHONB3ysl ONEpaTopbl CYMMHPOBaHHS W TEPEMHOXKEHHS TI0
JMCKPETHOMY apryMEHTY, a Takke QyHkuuio if.

2) octpouts rpauk HHTEPHONAINOHHOTO MHOTOYJIEHA U OTMETUTh Ha HEM Y3IJIOBBIE TOUKH (Xi,
yi)-

3ananmue 4.
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1) TIpoBecTH HHTEPIOIMPOBAHUE 3aJaHHON (DYHKIMH C MTOMOIIBIO TIEPBOM M BTOPOK
UHTEPIIONSAIMOHHBIX (hopmyn HproToHa.

2) Ioctpouts rpadMKu HHTEPIOJISIUOHHBIX MHOTOYWICHOB M OTMETUTh HA HEM Y3JIOBBIE TOUKHU
(i, yi).

3ajaHue S.

1) IlpoBecTH TMHEHHYIO HHTEPHOJISLUIO 331aHHON (QYHKIIMU C TIOMOIIBIO BCTPOCHHOM
UHTEPIIONSIMOHHON QyHKImu linterp.

2) octponTs rpaduk GpyHkuun linterp 1 oTMeTuTs Ha HEM y3JI0BbIE TOUKH (Xi, Yi).

3ananue 6.

1) TIpoBecTtH crutaitH-UHTEPIIONSIHMIO ¢ TIoMotbto GpyHkimii Ispline, pspline, cspline u interp.

2) IoctponTts rpaduk GpyHKnuH INtErP 1 OTMETUTH HA HEM Y3JI0BBIE TOUKH (Xi, Yi).

3ajanue /.

1) Beraucnuts 3HaueHus 3an1anHoi dyHkimy yi = f(Xi) B Toukax xi=a +1/10,rae, i1 =0, 1, ..., 10(b
—a), Ha oTpe3ke [a, b].

2) C wucnonp3oBanueM (yHkuuu predict BomomHUTH mpenckazaHue  (SKCTPAIOIALUIO)
MOJYYEHHOTO BEKTOpa JMAHHBIX Yi B mocieayonmx 10 Toukax 1Mo MOCAeTHHM 7 3HAYCHUSIM
byHKIHH.

3) OTO6paSI/ITB l"pa(pI/I‘-IeCKI/I HMCIOMIUCCA NAHHBIC, IMPEACKA3aAHHBIC JAHHBIC U WCTUHHBIM BUJ

byukuun f(x).

4. Kpurepnu OneHKH:

- OIIGHKAa «3aYTEHO» BBICTABJISETCS CTYIEHTY, €ClIM MPaBUIBLHO O(POPMIIEHbI
(GOpMBbI 110 MPAKTUYECKOMY 3aJJaHUIO.

- OIICHKA «HE 3aYTEHO» HETPaBUIBHO OPOPMIIEHBI (POPMBI IO MPAKTUYECKOMY
3aJIaHUIO.

3ananue, nmpoBepsieMoe BpY4HYI0 4. Maremaruueckas oOpaboTKa pe3ysbTaToB
HKCIIEPUMEHTAJIbHBIX TAHHBIX.

1. Heas 3ansiTusi: PopMupoBaHuEe HABBIKOB paboThl B iporpamme «MathCAD».
2. AJITOPUTM BBITIOJTHEHUSI IPAKTHYECKOT0 32 JaHUSA:

2. 1. 3y4uTh TEOpETHUECKUI MaTepural.

2.2. [lonyuuTs 3aaHue.

2.3. OpopMHUTH OTUET O MPAKTHIECKON pabOTe COTIIACHO 3aJ]aHUI0 U 3AIIUTHUTH €€
y MpenojaBaTeis.

3. Oxunaemplii (e) pe3yabTaT (bl) - 3aM0JJHeHNEe (PoPM NMPAKTUYECKOT0 3a]1a-
Husi: opopmiieHHE oTueTa B Buje (aitna hopmara «MathCAD».

3ananue 1.

Co3znaiite TabIuITy SKCTIEPUMEHTATBHBIX JaHHBIX:
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xiza+h;,i=0,1,...,10, h=

b-a

, Ha oTpeske [a, b.

10
Bapuantsl 3ananus 1
Ne yi [a; b]
BapuaHTa
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) ANmpoKCHMHpOBaTh MHOTOWICHAMH 2-0i W 6-0if CTEMEeHH IO METOJy HaUMEHBIINX

KBaapaToB KIIWIO, 3aJJaHH Ta6J'IHI.[efI 3HAYEHUH Xi ¥ Yi 1 CPAaBHUTh KA4YE€CTBO MPUOIHKECHHUIA.
) p

2) IMocTponTs rpadMKu MHOTOUWICHOB 1 OTMETHTb Y3JIOBBIE TOUKH (Xi, Yi).

3amanue 3.

1) JIns npuBeNEHHBIX B TAOJHIIE YKCIIEPUMEHTAIBHBIX TaHHBIX (Xi, Yi) ONMpPEACIUTh MapaMeTphbl

JMHEHHOM perpeccun ¢ NCIoNIb30BaHueM BeTpoeHHbIX QyHkimid Mathcad slope u intercept.

2) OToOpa3uTh rpa)uuecKy COBOKYITHOCTh TOYEK BEKTOPOB Xi U Yi M pe3yIbTaThl MPOBEICHHOM

JIMHEWHOM PErpecCcum.

3amanue 4.

1) AnmnpoKCUMHUPOBATH JAHHBIE U3 BEKTOPOB Xi i

— MOJMHOMOM 4-0¥ CTeNeHH Py oMoy GYHKIHIA regress u interp;

— HaboOpaMHu TIOJIMHOMOB BTOPOTO MOpsijKa ¢ momoribio (yHkuuit loess u interp (mpu span

paBaoMm 0,5 u 2,5).
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2) Oto6pasute rpadUUEcKr Pe3yIbTaThl AIPOKCUMAIIHH.

3ajanue S.

1) ANnpoKCHMHPOBATh 3KCICPUMEHTAJbHBIC JAHHBIC W3 TAaOIHIl 3HAYCHUU Xi U Yi IMHEUHOI
KOMOMHAaImen QyHKIUI:

f(x) = a1 f1(x) + az f2(x) + asz f3(x).

2) KoodpuimenTtsl BeKTOpa @ HalTu ¢ momombio Gy linfit.

3) OTob6pa3uth rpaduuecKd COBOKYITHOCTh TOUEK BEKTOPOB Xi U Yi U PE3y/IbTaThl IPOBEACHHON
JMHENHOMN perpeccuu o0IIero BUA.

BapuanTs! 3ananus 5

No f1(x) f2(x) f3(x)
BapI/IaHTa
1 e 1 Sin x
J1+ 2Cos?x
2 1 e Sin (3x)
1+ X2
3 1 esinx X
1+ X2
4 arctg x InInx Sin x
5 e—x2/2 i e’
X
X
6 1+x Cos X Cos x
2+ x 10
7 1 /1+ X2 Cos x
- 7
1+eX
X — . X
8 Cos_ 2~ Cosx Sin_
2 2
o 1 arctg+/x Sin 3x
1+eX
10 In(x +5) 1+ x Sin x
1 1 1+ X 1
X NG
12 Cos x 1 1
1+ X+ X2 1+X
13 eX Cos 4x —ex/2
/3 A2
14 /1+ o X % Sin<(3x)
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15 # Cosl Cosl
1+ X+ X2 10 10

3amanue 6.

1) AnnpoKCHMHUPOBATH SKCIICPUMEHTAIbHbIC JaHHbBIC U3 TAOJUI] 3HAYCHUH Xi ¥ Yi PYHKIHEH
BUJA!

f (X) _ eU0+U1«X+U2«X2

2) IlapameTpsl BekTopa U HaliTu ¢ momomibio Gpynkiuu genfit.
3) Orobpa3uTh rpaduyeckd COBOKYIMHOCTh TOYEK BEKTOPOB Xi M Vi U PE3YJbTaThl MPOBEACHHON

HEJIMHEWHOH perpeccuu oo1ero BUa.

3ajganue /.
1) BBINOJHUTD CrIIQKUBAHUE SKCIICPUMEHTAIBHON QYHKIUY, 3aJaHHOW TaONUIeH 3HAYCHUI Xi 1

Yi, C IIOMOIIBIO BCTPpOCHHBIX PyHKIMiA Mathcad: medsmooth, ksmooth u supsmooth.

2) Pe3ynbTaThl CIIIaKUBAaHUS OTOOPA3UTh IpaUIecKy.

4. Kpurepnu OueHKH:

- OIIEHKA «3aYTEHO0» BBICTABISETCS CTYJIEHTY, €CIU MPABWIHHO O(POPMIICHBI
(GhOopMBI IO MPAKTUYECKOMY 3a1aHUIO.

- OLICHKA «HE 3a4TE€HO» HEMPaBUILHO OPOPMIICHBI (POPMBI TTO TPAKTUUECKOMY
3aJIaHUIO.

3ananue, mnpoBepsieMoe BPYUHYI 5. UYuncleHHOE HMHTEIPUPOBAHUE U
muddepeHrpoBaHue.

1. Heas 3ansTusi: PopMupoBaHUE HABBIKOB paboThl B iporpamme «MathCAD».
2. AJITOPUTM BBINOJTHEHHSI MPAKTHYECKOT0 3a/IaHUS:

2. 1. UByuuTh TEOpETUYECKUN MaTEpHAIL.

2.2. IlomyunTh 3a1aHue.

2.3. OpopMUTH OTUET O MPAKTHUECKON paboTe COTIIACHO 3aJ]aHUI0 U 3AIIUTUTH €€
y MpernoaaBaTes.

3. Oxunaemplii (e) pe3yabTaT (bl) - 3aM0JJHeHNEe (POPM MPAKTUYECKOT0 3a/1a-
Husi: opopmiieHHE oTueTa B Buje (paitna popmara «MathCAD».

3amanme 1.

Onpenenutp Gynkmuro f(X) TabauaHo, BEIMUCTUB 3HaUeHHs yi = f(Xi) B Toukax xj = a + h; ;

1=01,..38;

h:b—a

Ha oTpeske [a, b].

Bapuantsl 3ananus 1

Ne f(x) [a; b] [c; d]

BapHUaHTa
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1 1 [0,4;0,8] [2,2,1]
tg2x +1
(1—Cos3x) - 2
3 1 [0,18; 0,98] [0,5; 0,6]
Xy X3 +4
4 Sinx [0,8; 1,6] [2;2,1]
1+ Sinx
S x219(x+2) [0; 0,4] [1,5; 1,6]
6 y2aretg (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 /l+ " [0,4; 1,2] [0,5; 0,6]
3amanue 2.

b
BeruncinuTe uHTETpal: I f (x)dx:
a

1) ¢ MOMOIIIBIO0 BCTPOSHHOTO OIlepaTopa HHTETPUPOBAHMUS;

2) 1o hopmyIie MPSIMOYTOJIbHUKOB;

3) o popmyne Cumncona;

4) ¢ MOMOIIBI BCTPOSHHOTO OMNEPaTOpa MHTEPHUPOBAHUS U WHTEPHONISAIKMEH TaOIndHOI
byuknuu Kyouueckum crutaitnoM (pyrkiuu cspline u interp);

5) MeTo0M HeomnpeaeIeHHbIX KO3()(OUIIMEHTOB [T YUCICHHOTO HHTEIPHPOBAHHMS.

3aganue 3.
b

BEIYHCINTG HHTETPA I f (X)dXmeTomom Monte-Kapiio. JIjist 5T0ro He06X0AMMO:
a
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1) onpenenuTh qUanasoH cay4aiHbix gyncen, Hampumep j = 0...1000;

2) OIpeAeIuTh C IOMOMIBbI0 QYHKIMYU Nd paBHOMEPHO paclpe/eICHHYIO CITyYailHyI0 BETUUUHY
7jHa OTpe3Ke HHTerpupoBanus [a, bi;

3) co3nars BekTop Fj = f(y;);

4) ¢ moMOIIIbI0 GYHKIIUK Mean BIYUCIUTh HHTETPA.

3ajanue 4.

Haiitu nepBooOpasHyro aHanutudecku 3aganHoi ¢pynkuuu f(X), ncrmonssys komanmgy Symbolic
— Integrate on Variable.

3ajanue S.

Bbruncnuth 3HaYCHUS MIEPBOil U BTOpOU Mpou3BoaHbIX GyHkiuu f(X) B TOUuke X = ¢!

1) ¢ momoinkio onepatopos auddepennnposanust Mathcad,;

2) METOIOM HEOIPEICIEHHBIX KOA(PPHUIIMEHTOB I YUCIEHHOr0 U HepeHIInpOBaHMS.

3) Onpenenuts dynkimio f(X) Tabnuuno, BerumMcIMB 3HaueHus yi = f(Xi) B Toukax xi =c + A,
i=0,1,..,10, h=0,01 na orpeske [c, d].

3ananue 6.

OmnpeneuTh CUMBOJIBHOE 3HAYCHHE TIEPBOM M BTOPO# Mpou3BoaHbIX f(X), MCHonab3ys KOMaHIy

Symbolic — Differentiate on Variable.

4. Kpurepnu OneHKH:

- OLEHKA «3aYTE€HO» BBICTABISETCS CTYJEHTY, €CIU MPABWIBHO O(POPMIIECHBI
(GhopMBI MO MPAKTUYECKOMY 3aaHUIO.

- OLEHKA «HE 3aYTEHO» HEMPaBUIbHO OPOPMIIEHBI (POPMBI 110 TPAKTUUECKOMY
3aJIaHUIO.

3ananmue, nposepsiemoe BPYYHYIO 6: Pemenue OOBIKHOBEHHBIX
nupepeHInanbHbIX YpaBHEHUH.

1. Heans 3ansTusi: PopMupoBaHUE HABBIKOB paboThl B iporpamme «MathCAD».
2. AJITOPUTM BBINIOJTHEHUS IPAKTHYECKOT0 32 JaHUA:

2. 1. U3yuuTh TEOpETUUYECKUN MaTEpHAIL.

2.2. [lonyuuTs 3aaHue.

2.3. OQopMHUTH OTUET O MPAKTHYECKOU paboTe COTNIACHO 33aJJaHUIO U 3AIUTUTH €€
y MpenoaaBaTes.

3. Oxunaemplii () pe3yabTaT (bl) - 3aM0JJHeHNEe (PopPM NMPAKTUYECKOT0 3a/]1a-
Husi: opopmiieHHE oTueTa B Bujie (paitna hopmara «MathCAD».

3ananue 1.

Pemnts 3anauy Komm: ? = f(X,y), y(0) =1, c marom h = 0,1 na orpeske [0; 1]:
X
— MEeTo/I0M Diisiepa;

— metoaom Pyrre-Kyrra (koaddunmentst Ki 3aqath kak GyHKIHK OT X U Y);
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— MeToa0M AtaMca;

— ucnoib3ys Gynkimto rkfixed.

Bapuantsl 3ananus 1

Ne f(x, y) Ne f(x, y) Ne f(x, y)
BapHaHTa BapuaHTa BapHaHTa
1 X+y 6 2y — Cos2x 11 2y + 3¢
2 2x% + 2y 7 y— e¥2 49 12 y
2 —e
2
3 e“— 3y 8 3y — 2-Sin X 13 Cosx
+
4 y — Sin x 9 e*—y 14 y—4x+5
5 10 -Si 15
X—XZ 2-Sinx+y 2X—Z—€X
3
3amanue 2.

[Toctpouts rpaduku pemieHu#, MONTY4YeHHBIX MeTojamu Oiinepa, Pynre-Kyrra, Agamca u c

nomoteio Gyakiuu rkfixed. Borunciants B Touke x = 1 OTHOCHTEIBHYIO MOTPEIIHOCTD JIJIS

KaXxJa0ro Meroaa.

3amanue 3.

Haiitu ananmutuueckoe (tounoe) pemenne OHY u3 3amanus 1 ¢ momombio mpeoOpa3oBaHHit

Jlanmaca (komanasl Symbolic — Transforms — Laplace Transform u Inverse Laplace Trans-

form).

3amanue 4.

Pemmts 3amauy Komm s cuctembr OJ1Y mpu 3ailaHHBIX HAYaIbHBIX YCIOBHSX Ha oTpeske [0;2]

c mwarom h = 0,2. Pemats ¢ momomipto pyrkun rkfixed. ITocrpouts rpaduxu dpynxuuit u(t) nv(t).

Bapuantsl 3ananus 4

Ne CucreMa 0OBIKHOBEHHBIX HauansHbie
BApUAHTA muddepeHIaNbHbIX YpaBHEHHUH YCIIOBHS
u(0) u’(0) vO) | v'@©)

1 u’=2v+u; 15 1,5 1 1
{ v’ =4v-2u

2 u’=-v+3u; -1 1 -15 3
{ v’=v-2u.

3 u’=2— U 15 15 1 1
{ v’=4v+u

4 u’ =5v; 1 15 0 2
{ v’=Vv+2u+t

5 u’=v+u+t 0,5 15 -1 2
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6 u’=2v+u+t; 0,5 2 1 2
v’ =4y,
7 u”:_v+t; 5 5 -1 1
v’ =bv-Tu.
8 u’=v-5u; 15 1 3 1
v’=2v+u+t.
9 u’=05+v; 2 0 -1 1
v’i=4-u+t.
10 u’'=-v+t; -1 2 -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 -1 2
{ v’=v+u-t.
14 u”:ZV_u; 0 -2 0 2
v'’=4v+t
15 u’=v-2t 3 3 -1 1
{ v’ =V +3u.
3amanue 5.

Ha otpeske [a; b] ¢ ucnons3oBanuem ¢yuknuii load, score u shval npeobpa3zoBath KpaeByio

3a/lavy:

d2y

—— = f(x, y, ¥), npu rpannunsix ycinoBusx Y(a) = A4, y(b) = B k 3amade Komu u HaiiTH

dx?

pemenue 3agannoro OJIY B 10 mpoMexyTO4HBIX TouKax ¢ moMomisio Gynkmuu rkfixed.

Bapuantsl 3aanus 5

Ne fx,y,») I'paHn4HBIC YCIOBUS
BapHuaHTa a b y(a) y(b)
1 e’y + 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 X2y + Cos X 0 1 1 0
5 X+e'y 2 4 1 0,14
1-x
6 X2y +1 1 3 0 0,17
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
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11 e Xy oy -3 -2 3 0
X
1 1
X X2
13 (10-x)y +x -1 0 2 0
14 y 1 3 15 0
S+ X
X
15 ylnx+1+x 7 8 0 0

4, Kputepuu OLEeHKHU:

- OLICHKA «3aYTE€HO» BBICTABIISCTCS CTYACHTY, €CIU MPaBUIbHO O(OPMIICHBI
(GhOopMBI IO MPAKTUYECKOMY 3a1aHUIO.

- OLICHKA «HE 3a4TE€HO» HEMPaBUILHO OPOPMIICHBI (POPMBI IO TPAKTUUECKOMY
3aJIaHUIO.

3aganue, npoBepsieMoe Bpy4Hyo 7: Pemenue nuddepeHnanbHpIX ypaBHEHUI B
YaCTHBIX MPOU3BOHBIX.

1. Heas 3ansiTusi: PopMupoBaHuE HABBIKOB paboThl B iporpamme «MathCAD».
2. AJITOPUTM BBINOJTHEHNS PAKTHYECKOT0 32/1aHUS:

2. 1. 3y4uTh TeOpETHUECKUI MaTepral.

2.2. IlomyunTh 3a1aHue.

2.3. OpopMUTH OTUET O MPAKTHUECKON paboTe COTIIACHO 3aJaHUI0 U 3AIIUTHUTH €€
y MpernoaaBaTes.

3. Oxunaemplii (e) pe3yabTaT (bl) - 3aM0JJHeHNEe (PopM NMPAKTUYECKOTO0 3a/1a-
HusA: ohopmiieHHe oT4yeTa B Buje ¢aina popmara «MathCADy.

3ananue 1.

Bapuantsl 3aganus 1

Ne f(x) a b c
BapHUaHTa

1 ) 1 0,1
2 ak- 2 0,1
3 I 4 0,2
4 | 6 0,3
5 , 8 0,4

[

|

|

J b .

6 x(x%2—1)
7 sin (mx?)
8 Sin(mx) cos X
9 x-sin2(x—1)
10 X3 (1)
11 1 0,1 0,2
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12 y 3 0,2 0,4
13 Al 5 0,4 0,6
14 7 0,6 0,8
15 9 0,8 0.9

Pemmuth 3aavy o KoJIeOaHUU CTPYHBI eI[I/IHPI‘IHOfI JJIMHBI C 3aKPCTIJIICHHBIMH KOHIIAMMU:

aZu =8.2 82u

a ;4T
OX

C HA4YaJIbHBIMHA YCJIOBUSIMH:

u(x, 0) =f(x),

a—u(x,0)=0,osx§1;
ot

U HyJeBbIMH TpaHn4HbiMU yenoBusivu: U(0, t) = u(l, t) = 0.

Jnst penienus 3aa4u nocTpouth ceTky u3 11 y3mos o X (i =0, 1, ... 10) u npoBecTH BBIYHUCIICHUSI
it 16 cnoésmo t (j=0, 1, ... 16). Beraucienus BBIIOIHUTE ¢ marom h mo x, pasusiM 0.1 u marom
7 mo t, pasaeiM 0,05. OToOpa3uth Tpadudecku permienue 3amadn Ha 0-m, 5- M, 10-M u 16-m
BPEMEHHBIX CIOSX.

3ananmue 2.

Haiitu pemenue U(x, t) 115 ypaBHEHHUS TEIUTONPOBOIHOCTH € TIOCTOSIHHBIMH KO3 (PHUITHCHTAMH:

ou %
— —a_,a=1
ot OX
C HAYATbHBIMU YCIIOBHUSIMH:
u(x, 0) =f(x),0<x<1;
Y TPAaHUYHBIMH YCIIOBUSIMH:
u(0, t) = a,
u(l,t) =h.
Jnist perieHust 3a1aun NocTpouTh cetky u3 11 y3mos o X (i =0, 1, ... 10) u mpoBecTH BHIYUCICHUS
st 12 ciioéemo t (j =0, 1, ... 12). BerurcneHust BBIMOJIHUTS ¢ maroM h no x, paBueiM 0,1 u 1rarom
7 o t, paaeim 0,005. OToOpasuthk rpaduyecku pernieHne 3anaun Ha 0-om, 4-om, 8-oM u 12-om
CJIOSX M TIOCTPOUTH HMHTETPAIBHYIO MOBEPXHOCTh PACHPEEICHUs] TeMIIepaTyphl B CTEPXKHE C

nomotikio komanasl Graphics — Create Surface Plot.
BapuanTel 3ananus 2

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

1 X(x — 1) 0 0 9 (2 +0,5)-cos(2xx) | 05 | 15

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

11

xsin(2(x — 1))
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4 X%(1 —x) 1 0 12 In(0,5+x):x—1) | 07 | O
5 x-sin(2m X) 0 -0,3 13 x-sin(4(x—1)) —x 0 -1
6 (X — 1)-sin®x 0 0 14 x-cos(2mx) 0 1
7 Ax3(x — 1) 0 0,5 15 xe XX - 2) 0 -0,4
8 10x3(x — 1) 0 0,5

3ananue 3.

Haiitu cranmoHapHOe pacrpese/iecHHe TeMIlepaTypbl B KBaJIpaTHOW IJIACTHHE CO CTOPOHOM 1,
OIMMCBIBACMOC YPAaBHCHUEM Jlammnaca:

o’u A
PV I
ox: oy

C KPaeBBIMH YCIOBHUSIMU BH/IA:
u(0,y) =fi(y), 0=y =1);

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

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

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

Pemiats 3a1a4y ¢ momompio ¢yHkimu relax. J{is pemenus 3amaun mocTpouTh ceTKy U3 11 y3ioB
moX(i=0,1,..10)uum3 11 y3snoBmo y (j =0, 1, ... 10). OToOpa3uth rpaduuecku ¢ MOMOIILIO
xomanabl Graphics — Create Contour Plot cramumonapHoe pacmpenencHue Temreparypsl B
TUTACTHHE.

BapuanTs 3amanus 3

Ne f1(y) fa(y) fa(x) fa(x)
BpHaHTa
1 y? cosy+ (2— x3 1+ X
—cosl)y
2 &/ —ey? y 1-x3 X2
1-y? y sinx+1-— - X
x3(1 + sinl)
4 0 y sin x— x3-sinl X
& +y(l-e)—-1 y 0 X
y? cosy+ (3— x3 1+ 2x
—C0Ss 1)y
0 y sin x— x3-sinl G
2ey - (1+ + —y 1-x3 X—2
2e)y’—1
9 ~10y? -8y +6 | —10y?—30y + 22 x>+ 7x + 6 9x% — 15x — 12
10 —~T7y? -5y +3 —~7y?-21y +13 6X? + 4x + 3 6x2 —12x -9
11 1 y+1 1 1+ X

36



12

ey

eX
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13 —y? -5y 4 + 5y —y? X2 + 3x X +3x+4

14 3-7y 7 -6y 4x + 3 5X — 4

15 0 siny 0 Sin x

4. Kpurepuu OLeHKH:

- OIIEHKA «3aYTEHO0)» BBICTABISETCS CTYICHTY, €CIU TMPABWIHHO O(POPMIICHBI
(GhOpMBI TIO MPAKTHYECKOMY 3aJIaHUTO.

- OIIEHKA «HE 3a4TEHO0» HEMPaBWILHO OPOPMIICHBI (POPMBI IO TPAKTUIECKOMY
3aJJaHUIo.

3ananue, npoBepsiemoe Bpy4HYI0 8: CrieKTpajbHBIM aHau3 U CUHTES.

1. Heans 3ansTusa: GopMupoBaHue HaBLIKOB paboThI B iporpamme «MathCAD».
2. AJITOPUTM BBINOJTHEHNS PAKTHYECKOT0 32/IaHUS:

2. 1. 3y4nTh TEOpETHUECKUI MaTepural.

2.2. IlomyuuTh 3a/1aHue.

2.3. OPopMUTH OTUET O MPAKTHUECKON paboTe COTIIACHO 3aJJaHUIO U 3AIIUTUTH €€
y IpenoiaBaTesl.

3. Oxupaemplii () pe3yabTar (bl) - 3anoaHeHHe GOPM NMPAKTHYECKOT0 3a/1a-
HuA: ohopmiieHHE oTyeTa B Bue ¢aiina popmara «MathCAD».

3ananue 1.

1) Beruncnuth nepBbie mecTh nap ko3hGuimeHToB pasnoxenus B psag Oypee ¢pynkuun f(t) Ha
orpeske [0, 2x].

2) Ioctpouts rpaduku 1, 2 u 3 rapMOHUK.

3) Beimonuuts rapmonuueckuii cunte3 Qynkiuu f(f) mo 1, 2 u 3 rapmonukam. Pesynbrarh
CHHTE3a 0TOOPa3UTh IpapUUECcKH.

Bapuantsl 3aganus 1

Ne f(t) Ne f(t) Ne f(t)
BapuaHTa BapuaHTa BapuaHTa
1 . : _
Cost 6 Cost-Cos|Sint| 11 Sinh/1 + 12
1+ Cos? 2t
2 .
Sin't 7 arctg(Cos0,5t) 12 Cos /1+t2
1+ Cos? 2t
3 Sin2t + Sin?3t 8 sin’ 13 e—lO(t—n)2
3+ Sin t + Cos2t e 3
4 Sin3t 9 Sint + |Sin2t| 14 cos’
‘Sin t‘ +|Cost| e ?
5 in3t 10 2 15 —cost
Cose St [t .
Sin| — e 2Cos(Sin t)
3aganue 2.

38



1) BBIMOSHUTG KIAaCCHYECKHUH CIICKTPaIbHBIN aHamu3 U cuaTe3 ¢pynkuuu f(t).

2) Oto0Opa3uTh rpadMuecKu CIEKTPBl aMILTUTY U (a3, pe3yabTar CIeKTPpaIbHOTO CHHTE3a
byukuu f(t).

3ananue 3.

1) BhbINOJHUTD YUCIICHHBINA CHEKTpaJIbHBIA aHanmu3 u cuHTe3 ¢yHkuuu f(t). st aroro
HEoOX0auMO 3a1aTh ucxoanyo Gyrkuio f(t) quckperno B 32 orcuérax.

2) OtoOpa3uTh rpadMuecKu CIEKTPBl aMILTUTY U (a3, pe3yabTar CIeKTPaIbHOTO CUHTE3a
byukuu f(t).

3ananue 4.

BbinomHuTh crieKTpaibHbli aHanu3 u cuate3 Gynkuuu f(t) ¢ momomsio BIID. [{ns storo
HE00X0IUMO:

1) 3amats ucxoauyro ¢pyuknuto f(t) auckperno B 128 orcuérax;

2) BoimoaHUTh Tpsimoe BII® ¢ nmomompio GyHkimu fit 1 oroOpazuTh rpaduueckn HalJaCHHBIC
CIIEKTPHI aMILUTUTYA U (a3 MepBbIX HIECTH FAPMOHHK;

3) BeimonHUTH 00patHoe BIID ¢ momorisio GyHkiuu ifft 1 oroGpasute rpaduuecku pe3yabrar
crniekTpajgbHOro cuHre3a Gpyukimu f(t).

3ajiaHue S.

Beimonaute Guibtparnuio Gyakmnuu f(t) ¢ momorsio BI1D:

1) cunresupoBars Gynkuuio f(t) B Buae mosje3Horo curHaia, npeacraBieHHoro 128 orcueramu
BEKTOpA V;

2) K MMOJIE3HOMY CHTHAITY V MPUCOSAUHUTD IIyM ¢ nomoinsto Gynkiwun rnd (rnd(2)-1) u
chopmupoBath BeKTOp U3 128 0TCYETOB 3aIIyMIICHHOTO CHTHAJIA S;

3) mpeobpa3zoBaTh CUTHAJ C IIIyMOM S U3 BPEMEHHOI 00JIaCTH B YaCTOTHYIO, UCIIONB3Ys MPSIMOE
BII® (pyukuus fft). B pesynprare nomyuurcs curnai f u3 64 4acTOTHBIX COCTABIISIONINX;

4) BBINIONHUTH (QUIBTpPYIOIICE Mpeodpa3oBaHUe C MOMOIIBI0 (YHKIMH XeBHcaina (mapamerp
bunbTpanuu o = 2);

5) ¢ momomkto pynkuuu ifft BemmomHuTE 00paTHOE BII® M MONMYYHTH BEKTOpP BBIXOJHOTO
cur"ana h;

6) mnocTpouTh rpad)MKu MOJIE3HOTO CHTHAJA V U CUTHAJA, TOJTy4eHHOTO (DUIIbTpariuei

3allyMJICHHOI'O CUTHaJIa S.

4. Kputepuu OLlEHKHU:
- OIIEHKA «3aYTEHO)» BBICTABISETCS CTYJIEHTY, €CIU MPABWIBHO OPOPMIICHBI
(GbopMBI IO MPAKTHUECKOMY 33JIaHUIO.

- OLEHKAa «HE 3aYTE€HO» HENpaBWJIbHO OQGOpMIIEHB (QOpPMBI IO
MPaKTUYECKOMY 3aJaHUIO0
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10. O0pa3oBaTeibHbIe TEXHOJOTHH U MeTOAMYECKHE YKA3AHNUS 10 OCBOEHUIO
TUCHUILINHBI (Y4eOHOr0 Kypca)

B mporecce u3ydeHUs TUCIUTUTHHBI HCIIOJIB3YETCS METOJ] TUCTAaHITHOHHOTO
oOy4JeHwUS.

[Tpy OATOTOBKE K OTBETaM HA TECTHI IO TeMaM Kypca W BBIITOJIHCHHUIO
TUIIOBBIX 3aJIAaHUH CTYJEHTY HEOOXOIMMO TIIATSIBHO H3YYHTh NpeJiaracMyro
JMTEPaTypy, HOPMATUBHBIC PABOBBIC AKThI, YUCOHBIN MaTepHall.

CTyIeHT CcaMOCTOSITEIbHO paboTaeT C JOIMOJHUTEIBHOH W OCHOBHOM
JIMTEPaTypOi, HOPMATUBHBIMH aKTaMH, HHTEPHET-PECYpCaMHu.

[lpy wW3yYeHUM JOUCHUIUIUHBI HEOOXOJUMO H3YYHTh MAaTepUANIbl TEM,
BBITIOJTHUTh COOTBETCTBYIONIUE TeCThL. [IpuM HEOOXOAMMOCTH 3a1aTh BOIPOCHI
IIpEeroaaBarelio B hopyme.

[Tocrne m3yueHust Kypca BBITOJIHUTH UTOTOBBIH TECT.
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11. VY4yeOHO-MeTOOMYECKOE H

AUCHUILINHBI (Y4eOHOTr0 Kypca)

11.1. Ob6s13aTesIbHAS JINTEPATYPA

UH(pOPMAILIMOHHOE

obecreuyenue

bubnmorpaduueckoe onrcanue

Tun (yueOHUK, yueOHOE

nocobue, y4eOHO-

METOAMYECKOEe TIocodue,
MPAKTUKYM,

zp.)

KomnuectBoB
ouomoreke

benos I C. Maremaruueckoe
MOJIETUPOBAaHUE TEXHOJIOTUYECKUX
MPOLIECCOB [ DIEKTPOHHBIN pecypc] : yueO.
nocobue (koucnekt nekuuit) / I1. C. Benos
; EropeeBckuii TexHOJ. WH-T ((umman)
MoOCKOBCKOTO ~ Troc.  TEXHON.  YH-Ta
«CTAHKHWH». - Eropsesck : ETU MI'TY
"CTAHKHH", 2016. - 121 c. - ISBN 978-
5-904330-02-6.

yuebHoe rmocodue

SBC
IPRbooks"

MewepsaxkoBa B. b. Meramopexyuue
crauku ¢ UYIIY [DnexTpoHHBI pecypc] :
yueb. nmocobue / B. b. Memepsikosa, B. C.
Crapoay6oB. - Mocksa : UTHOPA-M , 2017.
- 336 c. : un - (Bsicuiee oOpa3oBaHue.
bakanaspuar). - ISBN 978-
5-16-005081-2.

yuebHoe nocodue

ObC
"ZNANIUM.C
oM*"

IIpoexktupoBanue TEXHOJOTMYECKON
OCHAaCTKM JUIsl PEMOHTa U OOCITYXUBaHHUS
TPAHCHOPTHBIX u TPaHCIIOPTHO-
TEXHOJIOTUYECKUX MAaIIMH [DJIEKTPOHHBIN
pecypc] npaktukym [/ Ces.-KaBkas.
denepan.  yH-T ; [coct. H. IO.
3emnsnymHoBa, H. W. FOmenko]. -

Crasponosns : CKOV, 2015. - 150 c.

IIPaKTUKYM

3BC
IPRbooks

KnenukoB  B. B. ABTOMaTH3aLUA
MTPOU3BOJICTBEHHBIX MIPOIIECCOB
[DnexkTpoHHBIN pecypc] : yuel. mocobue /
B. B. Knenukos, H. M. Cynran-3ane, A. I'.
Cxuptnanze. - Mocksa : UHOPA-M, 2016.
- 208 c. : un. - (Beiciiee obOpasoBaHue.
bakanaBpuar). - ISBN 978-5-16-011109-4.

yuebHoe ocodue

OBC
"ZNANIUM.
COM"

11.2. /lomosiHuTe/IbHAS JIATEPATYypPa U Yy4eOHble MaTepualjbl (Ayano-,
BH/1€0- TOCOOUS U JIP.)

Ne
m\ir

bubnuorpaduueckoe onucanue

Tun (yueOHUK,
yuebHoe rmocodue,
y4eOHO-
METOINYECKOE
mocooue,

MPaKTUKYM, JIp.)

Komnmyectso B
onobamnorexe
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Ne bubnuorpaduueckoe onucanue Tun (yueOHUK, KonnuecTso B
o\ yueOHOe mocoodwue, oubnmoreke
y4eOHo-
METOAMYECKOE
rnocoowue,
MPAKTUKYM, JIp.)

bype B. M. Teopus BeposiTHOCTEH U y4eOHUK OBC «Jlanb»
MaTeMaTHyecKkas  CTaTUCTHUKAa  [DJIEKTPOHHBIN

1 pecypce] : [yuebnuk] / B. M. bype, E. M.Ilapununa.
- Cankr-IlerepOypr : Jlanp, 2013. -416 c. : un. -
(YaeOnuku i By3oB. CriennaibHas
nuteparypa). - ISBN 978-5-8114-1508-3.
bopoBkoB A. A. Marematuueckasi CTaTUCTHUKA y4eOHUK OBC «Jlanb»
[DnekTpoHHbI pecypc] : yueOnuk [/ A. A.

) Boposkos. - U3x. 4-e, ctep. - Cankr-IlerepOypr :
Jlanb, 2010. - 704 c. - (Knaccuueckas yuyeOHas
nuTepatypa no marematuke). - ISBN 978-5-8114-
1013-2.
Tyranb6aee A. A. Teopuss BeposTHocTedl u | ydeOHoe mocoOue OBC «Jlanb»
MaTeMaTHyecKas  CTaTUCTUKA  [DJIEKTPOHHBIN

3 pecypc] : yue6. mocobue / A. A. Tyranbaes, B. I'.
Kpymun. - Cankr-IlerepOypr : Jlans, 2011. - 224
C. ! wi. - (YueOHuku [ By30B. CriennanbpHas
muteparypa). - ISBN 978-5-8114-1079-8.

COI'NJTACOBAHO

JupexTop Hay4yHOH OMOIMOTEKU

A.M. AcaeBa

(noonucyw)

20 1.

(U.0. ©amunusa)

11.3. IlepeyeHnb pecypcoB MHGPOPMALMOHHO-TETEKOMMYHUKAIMOHHOM
cetu "UnTepuer"

Elibrary[DnexTpoHHsblil pecypc] : HayuHas 3neKTpoHHas Oubauoreka. — Mocksa : HOB,

2000- . — Pexxum poctyma : elibrary.ru. — 3aru. ¢ skpana. — 53. pyc., aHr.

SpringerLink[DnekTponnblii pecypc] : [0a3a manubix]. — Switzerland: SpringerNature,

1842— . — Pexxum nocryna : link.springer.com. — 3aru. ¢ skpana. — SI3. aHr.

ScienceDirect[ DneKTpoHHBI pecypc] @ KOJUIGKITUS SJIEKTPOHHBIX KHHT U3/1aTeIhCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum mocrtyma : sciencedirect.com. — 3aru. ¢

JKpaHa. — 3. aHr.
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11.4. IlepeyeHb MPOrpaMMHOIO0 o0ecTiedeHust

Ne Hanmenoanue 110 KoauuecTtBO PexBu3uTHI 10rOBOpa (1aTA,

n/n JINIEH3U i HOMeEp, CPOK 1€l CTBHUA)

1 Windows: noroop Ne 757 ot 04.07.2018,
WinPro 10 RUS Upgrd OLP NL CPOK JIEHCTBHS — OECCPOUHO;
Acdmc KOHTpakT Ne 1653 ot

14.12.2018, cpok aeiicTBus —
06eccpouHO

2 Office Standard:

Office Stdandard 2013 Russian OLP KOHTpakT Ne 690 ot

NL AcademicEdition 19.05.2015, cpok aeicTBus —
0eccpouHo

Office Stdandard 2016 Russian OLP

NL AcademicEdition noroop Ne 757 ot 04.07.2018,
CPOK JeHCTBHS — OECCPOUHO

Office Stdandard 2016 Russian OLP

NL AcademicEdition KOHTpakT Ne 727 ot
20.07.2016, cpok nenicTBus —
0eCCpOYHO

3. KOMIIAC-3D v 18 250 KOHTpakT Ne 1198 ot
(ITpoekTupoBanue U 18.11.2019, cpok aeiticTBus —
KOHCTPYHPOBAHHE B OeccpodHo
MaIIMHOCTPOEHUH)

4. Mirapolis Human Capital JIMIIEH3UOHHBIH ToroBOp Ne
Management 42/02/22-K ot 02.02.2022,

CPOK JEHUCTBUS — A0
31.08.2022
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OCYyILECTBJIEHHSI 00Pa30BaTEIBLHOI0 MPOLECCA MO AUCHHUIINHE (MOTYJII0)

11.5. Onucanue MaTepuaJIbHO-TEXHUYECKOI 0a3bl, HE00X0AUMOH /15

n/n

HaumenoBanue
000pYI0BAHHBIX Y4eOHbBIX
Ka0MHeToB, J1adopaTopuii,

MAacCTepPCKHUX M Jp.
00BEKTOB JJIsl
NpoOBeAeHUs
NPaKTHYECKUX U
Ja00pPaATOPHBIX 3aHATHI

IlepeyeHb 0CHOBHOTO
00opynoBaHust

dakTHYECKHUIl apec
yueOHbIX KAOMHETOB,
Jaboparopuii,
MAacCTepPCKUX U Jp.

Maomans, M2

KoanuecTBo

MOoCaTOYHBbIX
MeCT

AynuTtopust BeO-
KOH(EpEHIIHIA.

YyeOHas ayquTopus A
MPOBEICHUS 3aHATUI
MEKIIMOHHOTO THIIA.
YueOHast ayuTopus ams
[POBEICHUS 3aHATUI
CEMHHApPCKOT0 THIIA.
YueOHast ayquTopus Ajs
KYpPCOBOTO
MPOSKTUPOBAHUS
(BBITIOJIHEHUSI KYPCOBBIX
pabot). YueOHas
QyTUTOPUS ISt
MPOBEICHUS TPYITIOBBIX
W UHAUBHUIYalbHBIX
KOHCYJIbTAIui Y4yeOHast
Ay TUTOPUS IS
MPOBEICHUS 3aHATHI
TEKYILEro KOHTPOJI U
MIPOMEKYTOUHON
arrecrarn. (YJIK-810)

DKpaH TeJIEBU3NOHHBIH,
[IupMa, IPOXKEKTOp Ha
IITATUBE. CTOJ
MPEIo1aBaTeIbCKUH, CTYII
[PEIOaBaTENbCKUM,
TpaHCHapaHT-TIEPETsHKKA,
CHUCTEMHBIH OJIOK .

445020,

Camapckas 0071., T.
TonbsTTH, YL

benopycckas, 16 B

w
o
&

TTomemmenue it
CaMOCTOSITEILHOM
paboThl cTyaeHToB (I'-

401)

CTOJIBI, CTYIIBS,
KOMITBIOTEPBI

r. TonbsaTTH, yi.

benopycckas
14

84,8

16

TTomerenue miis
CaMOCTOSITEIILHOU

paboThI 0OyUaIOIINXCS
(C-508)

Jlocka aynuropHas
(MeoBast), CTOJIBI
YUEHUYECKHUE, CTOJI
MpEnoIaBaTeIbCKUM,
CTYJbs, CTEHbI, IIKA(BI.

445020, r.
TonpsarTy,
yi1. YirakoBa, 58

34,1

10
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