dbenepanbHOE TOCYAaApPCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIETO 00pa30BaHUs
«TONBATTUHCKUI TOCYIAPCTBEHHBIN YHUBEPCUTET»

YTBEPX/IAIO N.o 3aBenyromiero kadeapoit
3amecTtuTenb pekropa no pazsutuio YII  «O6opynoBaHue U TEXHOJIOTUU
MaIUHOCTPOUTEIHHOTO TPOU3BOJICTBAY

A.H. Apeirun H.I1O. Jlorunos
(moxmuce) (M1.0. ®amumns) (moxnuce) (1.0. Qamunus)
« » 20 T « » 20 r.

b1.B./1B.10.02

(wugp oucyunnumwt)

PABOYASA NTIPOT'PAMMA JUCHUITJIMHBI

CUCTEMBbI HOAAEPKKHN NH’KEHEPHBIX PACYETOB

(HaumerosaHue OUCYUNIUHDBL)

IO HAIIPAaBJICHUIO ITOATOTOBKH (CHGHI/IaHBHOCTH)

15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTMTYECKOE OBECIIEHEHUE
MAIIMHOCTPOUTEJIBHBIX ITPOM3BOJACTB

(K00 U HauMeHOBaHUe HaNPAasIeHUsl NOO20MOsKU, cneyuanshocmu 6 coomeemcemeuu ¢ @I'OC BI10/ @I'OC BO)

TEXHOJIOI'US MAIIMHOCTPOEHUA

(nanpaeaennocms (npogunv))

dopma 00yueHusi: 3a04Has

Pacnpenesnenne 4acoB TUCHMIJIMHBI 10 ceMeCTPaM U BHaM 3aHATHI (10
yueOHOMY ILIAHY)

Koaunuecrso 3ET 2
Yacos no PYII 72
Buabl KOHTPOJISA HA IK3aMeHbl 3aueTnl Kypcosbie Kypcosbie KOHTI%OMHHG
Kypcax NPOEKThI padoThI (Ml;a;;:;oﬁ
¢opmbl 00yueHus)
3)
NeNe kypca
1 2 3 4 5 6 Hroro
3ET no kypcam 3 3
Jlekuuu 4 4
JlabopaTopHbie
I[IpakTH4yeckue 8 8
KonTakTHast pabora 12 12
Cam. padora 56 56
KonTpoan 4 4
Hroro 72 72

ToabsarTn 2016




Pabouas nporpamma coctasinena Ha ocHoBaHuu OI'OC BITIO/®I'OC BO u yyedHoro
TIJIaHa HaMpaBJIeHHs] TOATOTOBKH (cneruaibHocTh)  15.03.05 KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOE 00eCreYeHNEe MAIIMHOCTPOUTEIbHBIX TPOU3BOACTB

(KOO u HAUMEHOBAHUE HANPABTEHUS. NOO20MOBKU, cheyudrbiHocmu 6 coomsememsuu ¢ PI'OC BITIO! @I'OC BO)
PenensnpoBanue padoueil mporpaMmMbl JMCHHILINHBI:
OtcyrcTBYyeT

YueOHas (pabouas) mporpamma ojJ00peHa Ha 3acelaHuu Kadempsl OTMII
(mportoxon 3acemanust Ne 7 ot «1» deBpans 2016 r.).

Penenszent
(Oondcnocmy, yueHnoe 36anue, Cmenems) (noonucs) (U.0. @amunus)
« » 20 1.
Cpok neiicTBus padoyeil NporpaMMbl JUCHHUILIMHBI /10 « » 20 r.

Cpox oeticmeus ymeepaicoennou PII/]: ons npoepamm 6axanaspos — 4 cooa, 0nsi npoepamm

mazucmpog — 2 2004, 05 NPOSPAMM CHeYUaIUcmos — 5 1em.

HNudopmanus 00 akryaauzanuu padodeid NporpaMmbl AU CHUIIIMHBI:

[TpoToxkoi 3acenanus kadeapor Ne OT « » 20 1.

[TpoTokon 3acenanus kadeapbr Ne  oT «_ » 20 1.

[TpoTokon 3acenanus kadeapbr Ne  oT «_ » 20 1.

[Iporokoun 3acenanus kadeapet No 0T «_ » 20 r.
COI'JTACOBAHO

HavyanpHuk yueOHO-METOUYECKOTO yIpaBIeHUs

«

» 20 T JI.P. XamMunayiuiosa

(noonucy) (U.0. amunus)



AHHOTALIUA
AUCUMILIUHBI (Y4e0HOI0 Kypca)
b1.B./IB.10.02 CucremMbl NO/IeP:KKH MHKEHEPHBIX PACUETOB

(MHzAEKC M HAaMMEHOBAaHUE AWCIUIUINHEI (y4eOHOro Kypca))
1. Heanb 1 321a4M U3y4YeHUs] JUCHUILUIMHBI (Y4e0OHOT 0 Kypca)

Lenbs — chopmupoBaTh y oOydYarouuxcs 3HAHUSA, YMEHUS W NPUOOpETEHUE
OMbITa TMPUMEHEHUS METOJIOB MAaTeMaTUYeCKOro MoJelupoBanus (pa3paboTka
MaTEMaTHYCCKUX MOJICTICH, TPUMEHEHUE YHCICHHBIX METOOB PEIICHUS Pa3InIHBIX
3aJ1a4, UCII0JIb30BaHNE COBPEMEHHBIX MaTeMAaTHUYECKUX MAaKETOB JUIS PEIICHUS 3a]1a4
MAaTEMaTUYECKOTO MOJCIMPOBAHUSA) TIPH CHUHTE3¢ | HWCCJICAOBAHMHA CHUCTEM
ABTOMATHUYECKOTO KOHTPOJISI ¥ YIIPABJICHUS TEXHOJOTHYECKUMH TIPOIECCaMHU.

3amaun:

1. Jlate 3HaHUS 110 OOIIMM MIPHUHIMIIAM ¥ TEHAEHIUAM ITOCTPOCHHS MaTeEMAaTUIECKUX
MOJIeJIe TEXHUUECKUX CUCTEM, OOBEKTOB M MPOIECCOB.

2. OCBOWTH YHCIIEHHBIE METOIBI UTS IPOEKTHPOBAHHUS TEXHOIOTHUECKUX CHCTEM.

3. O3HakKOMHTB C COBPEMEHHBIM  IPOTPAMMHBEIM  OOeCIEUcCHHEM IS
aBTOMAaTU3UPOBAHHOTO ITPOEKTUPOBAHUS.

4. OOyunTh HaBBIKAM Pa3pabOTKH MaTEMATHYCCKUX MOJIEIeH OTACIbHBIX MOJACHCTEM
U WX MPOrpaMMHOM peanuzanuu Ha DBM.

2. MecTo nucuuiinibl (yueOHoOro kypcea) B crpykrype OIIOII BO

Jannas mgucrurimHa (yaeOHBIH Kypc) oTHOcHTCS K bioky 1 «JlucrumanHb
(Moaymu)» (BapuaTUBHAS YaCTh, JUCIHUILIMHBL II0 BEIOOPY).

Jucturuiael, yuyeOHbIe Kypchl, HA OCBOCHHU KOTOPBIX OazupyeTcsl aHHas
auciuiuinHa (y4eOHbIil Kypc) — Bricimas maremartuka, OcHOBBI MH(GOPMAIIMOHHON

KyabTypbl,  ®Dusuka,  ABTOMaTHM3alUs  TEXHOJOIMYECKUX  MPOLECCOB B
MAIIMHOCTPOEHUH,  Teopust ~ aBTOMATUYECKOTO  YOpPaBICHUSA,  |E€XHOJOTUSA
MAIIMHOCTPOECHUS.

Jucrurumael, y4eOHbIE KypChI, JUIsI KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHUS,
HABBIKU, IpUOOpETaeMble B pe3yJbTaTe M3YYCHHS TaHHOW NUCIUIUIUHBI (y4eOHOTO
Kypca) — JJI BHITIOJIHEHHSI CTYJICHTaMH BBIITYCKHOUW KBaNU(UKAITMOHHON PabOTHI.

3. Ilnanupyemble Ppe3yabTaThbl O00y4eHHs] MO IUCHUIIMHE (Yy4eOHOMY
KYPCY), COOTHECEHHbIe ¢ IUIAHUPYEeMbIMH  pe3yJbTaTAMH  OCBOCHUA
o0pa3oBaTe/IbHON POrPaMMBbI

dopmupyembie u I[lnannpyembie pe3yabTaThl 00y4eHUsI
KOHTPOJIUPYyeMbIe
KOMIIETEHIINH

— CIIOCOOHOCTH peliath | 3HATh:
CTaHAAPTHBIC  3aJa41 | e OCHOBHBIC ITOHITHS, 3aJa41 U LEJIU MOJACIUPOBAHNS,




npodeccuoOHabHON

e KJacCU(UKALIMIO MOAENIEH U BUJIOB MOJICIMPOBAHUS;

HACATCIbHOCTH Ha | eMeTOOBI MOCTPOCHUSI MATEMATUYECKOIO ONHUCAHUS
OCHOBC 00BEKTOB.
MHQOPMAIIMOHHON U | VmeTh:
onbmorpaduueckoit ® JICIT0JIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
KYJIbTYPBbI C | IMCIMIUIMH  JUIA  COCTaBJEHHUS  MaTeMaTU4YECKOTO
NPUMCHCHUEM OMHUCaHUs 00BEKTa MOJICTIUPOBAHUSI.
nH(pOpMaIIMOHHO- BraaeTs:
KOMMYHUKALHOHHBIX | ¢cocTapnennss ~ MONMHOW —~ CTPYKTYpHOH — CXEMBI
TEXHOIOTIH " C | BelmecTBEHHO-2HEPreTHUECKUX MOTOKOB
yaeToM - OCHOBHBIX | rexgonorudyeckoro  mpomecca  NPOTEKAIONIETO B
TpeboBannit . TEXHOJIOTUYECKOM OOBEKTE YIIPABIICHHUS;
HH(OPMALKOHHON ®pa3pabOTKU JTUHAMHYECKUX u CTATUYECKUX
Gesonacnoctu (OIIK-2) MPOCTPAHCTBEHHO-PACIIPEACICHHBIX ~ MaTEMaTHUYECKUX
MOJIEJIeH TEXHOJIOTUUECKUX MPOIIECCOB.
— CIOCOOHOCTH | 3HATH:
BBIIIOJIHATH PA0OTHI IO | @ UUCICHHBIE METO/(bI PELIEHHUS PA3INYHBIX 3a/1aY;
ANAarHoCTHKEC ® MCTOIbI BOCCTAHOBJICHUA OMIUPUUCCKUX
COCTOSAHUSL OHUHAMHUKU BaBI/ICI/IMOCTGfI;
00BEKTOB ® METObl AHATUTUYECKOTO MOJECITUPOBAHHS;
MAalllMHOCTPOUTCIIbHBIX | ¢ MeTo 1bI HMUTALIMOHHOTO MOJIEIMPOBAHUS.
IPOU3BOJICTB C [ Vmern:
UCIOJIE30BAHICM epellaTh  COCTABJICHHBIE  YpaBHEHUS  (CHUCTEMBI
HEOOXO/IMMBIX METOLOB YpaBHEHUI) MOJEIM C TMOMOIIBID COBPEMEHHBIX
M CPCACTB  aHAIMM3A | \/a1emaTHUECKUX TTAKETOB.
(TK-12) Bnaners:
eMETOAaMU MaTEeMaTH4YEeCKOTO aHanu3a u
MOJEIHPOBAHUS B TEOPETUUECKUX u
OKCIIEPUMEHTANBHBIX  HCCIEOBAHUSAX B  00JacTH

paspabotkun ACY TII ¢ ucrnob30BaHHEM COBPEMEHHBIX
MAaTEMATUYECKUX TTAKETOB.

TemaTnueckoe cogepkaHue TUCHUIIMHBI (Y4e0HOT0 Kypca)

Paznen, monyJib

Ioapasnen, tema

OO0mue BOIIPOCHI
MaTeMaTHIECKOTO
MOJICTUPOBAHUS

O6HII/IG BOIIPOCHI MAaTCMATHYCCKOTI'O MOJACINPOBAHNA

WuTepnonsius o odmieit hopmyne Jlarpamka

WuaTeprnionsanus TaOMWYHBIX JaHHBIX 10 QopMysam
Jlarpanxa

[Iporniecc mocTpoeHUsi MAaTEMaTHYECKONW MOJICIIN

[ToaunomMuanbpHas AlllIPpOKCHUMal A

YeOpImeBcKkas anmpoKCUMAaIus

CyTb KOMIOBIOTEPHOTO MOJEITUPOBAHUS

DKCINIOHEHIHAJIbHAS pErpeccust




[TonuHOMMANBHAsS perpeccus

Paznuunrbie METObI
pELIEHNUS] HEJIUHEUHBIX
YpaBHEHUU

PaznuyHble METOBI pELICHUS] HEIMHEUHBIX YPABHEHUN

Jlunelinas perpeccust o01Iero Buaa

Henuneitnas perpeccust oO1iero Buja

BreruncnurtenbHbIe OKCIICPUMCHTBI € MAaTCMAaTUYCCKUMMU

MOJAENSMU, HWMUTUPYIOIIMMU TOBEJACHUE  PEATbHBIX
00BEKTOB, IPOLIECCOB WK CUCTEM

[Ipeo6pazoBanue Jlamaca

CnydaiiHple BEJIMYMHBI W COOBITUS, METOABI UX

TCHCpAllUU U 00J1aCTh UX IMPUMCHCHMUA

JIMHEeMHOe CriIa)KMBaHUE I10 IISITH TOYKaM

HenuHenHoe criia)xuBaHue MO0 CEMU TOYKAM

[IpoGnembl monyuyeHus
Ha OBM cnyualiHbIxX
YHCIIOBBIX
[OCJIE10BATEIBHOCTEN
C 3aJJaHHBIMU
BEPOSTHOCTHBIMH
XapaKTepPUCTHKAMHU

[TpobGnemsbl monydenus Ha OBM crnydailHbIX YHCIIOBBIX
MOCJIEIOBATENILHOCTEN € 3aJaHHBIMU BE€POSITHOCTHBIMH

XapaKTEPUCTUKAMU

Beluncnenne  XapakTEpUCTMK ~ CHUCTEMBI IO €€
ONEPATOPHOM XaPAKTEPUCTUKE

ANTOpUTMBI M METOJBl TE€HEpAIMM  PABHOMEPHO

pacrpeeneHHbIX CIIy4YalHbIX YHACEIT

MopenvpoBaHue JJOTHUECKUX (PYHKITHI

Metronq W a@IrOpuTM pEUIEHUS CUCTEM JIMHEHMHBIX
ypaBHEHUN MeTosIoM ['aycca

Konebanus u PEC30HAHC B MEXaHUYECKON CUCTEME

Krnaccuueckunil CriekTpaibHbIN aHAIU3 U CHHTE3

OO0mas Tpy10eMKOCTh TUCHUILIMHBI (YueOHoro kypca) — 2 3ET.

Pa3paboTuynk mporpamMmei.

JOIICHT, K.T.H.

B.A. I'yiages

(ODKHOCTB, y4EHOE 3BaHUE, CTEIICHD)

(mommnuce) (N.0.Pamunus)




4. CTpyKTYpa U cofepKaHue NUCHUILIMHBI (Y4eOHOoro Kypca) CrucTeMbl NOAAEPKKN UHKEHEPHBIX PACUETOB

Kypc nzyuenus 5
Paznen, Tloapasnes, Tema Bujbl yueOHOii padoThl Heo0xoanmeble DopMmbI Pexomennye
MOOyJab Ay}ll/lTOprIe 3aHATHUSA CaMocTosiTeJIbHas paﬁoTa MaTepHaJIbHO- TEeKylero Masi
(8 yacax) TeXHHYeCcKHe KOHTPOJIst JMTepaTypa
BCEro ’E ®opMbI IPOBeIeHUs JeKI Ui, (hopmb1 oprannsanuu pecypceobl (Ne)
: naﬁopaTopme, NMPaKTHYIECKHX CcaMOCTOSITeNbHOI
E E E o 3aHATHIA, MeTOAbI 00yUeHusl, % paboTbI
T g g g2 peanusyronue NpuMeHsIeMYI0 g
g % g E < 00pa3oBaTeILHYI0 TEXHOJIOTHIO 2
s g 2
= = :

1. 1.1. OO0wmume BOIPOCHI 1 2 pabora ¢ MYJIbTUMEIUNHBIE [ToBepka 1,2,3,4
MaTeMaTH4eCKOro pa3naTouHBIM cpencTBa KOHCIIEKTa
MOZIEIUPOBAHUSL. MaTepraioM JIeKIUH

Beimonnenue
KOHTPOJIBHOM
paboThI.
1.2. UHrepnonsiiust 110 JlabopatopHast pabota Nel 2 pabora ¢ KOMITBIOTEPHBIN OTHET B 1,2,34
obuieit popmyse Jlarpamxa. C IPUMEHEHHEM pa3naToOuHbIM KJacc 3JIEKTPOH
KOMITBIOTEPHON TEXHUKHU MaTepHaJIoM HOM BHJE
1.3. Wurepnionsiust JlaGopatopHast pabota Nel 2 pabora ¢ KOMITBIOTEPHBIN OTHET B 1,234
TaONMUYHBIX  JAaHHBIX IO C IPUMEHEHHEM pa3naToOuHbIM KJacc JIEKTPOH
¢dopmynam Jlarpanxa. KOMITBIOTEPHON TEXHUKHU MaTepHaJIoM HOM BHJE
1.4. Tlpouecc moctpoeHus 1 JlabopatopHast pabota Nel 2 pabora ¢ KOMITBIOTEPHBIN OTHET B 1,234
MaTeMaTH4eCKOi MOJETH. C IPUMEHEHNEM pa3naToOYHBIM KJacc JJIEKTPOH
KOMITBIOTEPHON TEXHUKHU MaTepHaJIOM HOM BHJE
1.5.TTonnHOoMUanbHAS JlabopaTopHast pabota Ne2 2 pabora ¢ KOMITBIOTEPHBIN OTHET B 1,234
annpoKCUMAIHs. C IPUMEHEHHEM pa3naToOYHBIM KJacc JJIEKTPOH
KOMITBIOTEPHON TEXHUKHU MaTEepHaJIOM HOM BHJE
1.6. YeOblieBcKas JlabopatopHast pabota Ne2 2 pabora ¢ KOMITBIOTEPHBIN OTYET B 1,2,3,4
amnMpOKCUMAIHS. C IPUMEHEHNEM pa3naToOuHBIM KJacc JIIEKTPOH
KOMITBIOTEPHOH TEXHUKH MaTepHaJIOM HOM BHJE
1.7. Cyrp xommbtoTepHoro | 1 1 JlabopatopHast pabota Ne3 2 pabora ¢ KOMITBIOTEPHBIN OTYET B 1,2,3,4
MOJICTTMPOBAHHSI. C IPUMEHEHHEM pa3naToOuHBIM KJacc JIIEKTPOH
KOMITBIOTEPHOH TEXHUKH MaTepHaJIoM HOM BHJIE
1.8.OkcnoHeHnMaIbHAS JlabopaTopHast pabota Ne3 2 pabora ¢ KOMIIBIOTEPHBIN OTYET B 1,2,3,4
perpeccusi. C IPUMEHEHHEM pa3naTouHBIM KJacc JIIEKTPOH
KOMITBIOTEPHOH TEXHUKH MaTepHaJIoM HOM BHJIE
1.9.ITonmmHOMMaTBHAS JlabopaTopHast pabota Ne3 2 pabora ¢ KOMIIBIOTEPHBIN OTYET B 1,2,3,4
perpeccusi. C IPUMEHEHHEM pa3iaToOuHBIM KJ1acc DIIEKTPOH




KOMIBIOTEPHON TEXHUKH MaTepHaIoM HOM BHJIC
2.1. Pa3nuuHbBle METOABI JlabopatopHast pabota Ned 2 pabora ¢ KOMIIBIOTEPHBIN OTYET B 1,234
pelieHus HEJIMHEHHBIX C MpUMEHEHHEM pa3IaToOvYHbIM KJacc SIIEKTPOH
ypaBHEHHI. KOMIBIOTEPHON TEXHUKH MaTepHaIoM HOM BHUJIC
2.2. JluneiiHas perpeccus JlabopatopHast pabota Ned 2 pabora ¢ KOMIIbIOTEPHBIN OTYET B 1,234
o0111ero Bra. C MpUMEHEHHEM pa3IaToOuYHBIM KJ1acc 3IIEKTPOH
KOMIBIOTEPHON TEXHUKH MaTepHaIoM HOM BHJIC
2.3. Henunetinast perpeccus JlabopatopHas padora Neb 2 pabora ¢ KOMITBFOTEPHBI OTYET B 1,2,3,4
o0111ero Brja. C MpUMEHEHHEM pa3IaToOuYHBIM KJ1acc 3IIEKTPOH
KOMHLIOTCpHOﬁ TEXHUKHU MaTcpruaJIoM HOM BHJIC
2.4.BeryncinuTenbHbIe 1 pabora ¢ MYJIbTUMEIUNHBIE [ToBepka 1,2,3,4
9KCIIEPUMEHTBI c pa3IaTouHBIM cpenctsa KOHCITEKTa
MaTeMaTHYECKUMHU MaTepHaioM TIeKIHi
MOJCIAMU, Brimonuenue
UMUTHPYIOIIUMH KOHTPOJILHOH
HIOBEJICHHUE peanbHbIX PaboTEL
00BEKTOB, MPOLECCOB HIIU
CHCTEM.
2.5.IIpeobpa3oBanue JlabopatopHast pabota Ne5 1 pabora ¢ KOMITBIOTEPHBIN OTHET B 1,2,34
Jlamaca. C IIPUMEHEHHEM pa3IaTO4YHBIM KJ1acc 3NEKTPOH
KOMIIBIOTEPHOH TEXHUKH MaTepHaIoM HOM BHJIE
2.6. CnydaiiHble BEJUYUHEI 10 pabora ¢ MYJIBTUMEINHHbIE YCTHBIH 1,2,3,4
U COOBITHS, METOOBl HX pa3IaTO4YHBIM cpencrTaa onpoc
reHepalMd W 001acTb HX MaTepHaIoM
NPUMEHEHHSI. Bemonnenue
KOHTPOJIBHOM
paboThI.
2.7. Jluneiinoe JlabopatopHast pabota Ne6 1 pabora ¢ KOMITBIOTEPHBIN OTHET B 1,234
CIIIaXUBaHUE 10  IIATH C IPUMEHEHHEM pa3IaTOYHBIM KJ1acc 3NEKTPOH
TOYKaM. KOMIBIOTEPHOU TEXHUKH MaTepHaIoM HOM BHJIE
2.8. Henuneitnoe JlabopatopHast paboTta Ne6 1 pabora ¢ KOMITBIOTEPHBIN OTYET B 1,2,3,4
CIIaXMBaHUE 1O  CEeMH C IPUMEHEHHEM pa3IaTOYHBIM KJ1acc 3NIEKTPOH
TOYKAM. KOMIBIOTEPHOU TEXHUKH MaTepHaIoM HOM BHJIE
3.1. TIpoGnembl HOMydCHUsI 10 pabora ¢ MYJIBTHME/UHHBIC YCTHBIH 1,2,3,4
Ha OBM CIy4YalHBIX pa3aaToOYHBIM cpencTBa onpoc
YHCIIOBBIX MaTepHaIoM
MOCIIeZIOBATENbHOCT e c Bemonxenue
3aJJaHHBIMH KOHTPOJIbHOU
BEPOSTHOCTHBIMH paboTHL




XapaKTCPUCTUKAMMU.

3.2. Boluucnenue JlabopatopHast pabota Ne6 1 pabora ¢ KOMITBIOTEPHBIN OTYET B 1,234

XapaKTEPUCTUK CHCTEMBI 10 C MpUMEHEHHEM pa3IaToOvYHbIM KJ1acc ANEKTPOH

ee OnepaTopHOit KOMIIBIOTEPHON TEXHUKH MaTepHaIoM HOM BHIIC

XapaKTEPHUCTHKE.

3.3. AnNroput™Msl U METOJBI JlabopatopHast pabota Ne7 1 pabora ¢ KOMITbIOTEPHBIN OTYET B 1,234

reHeparun paBHOMEPHO C MpUMEHEHHEM pa3IaToOvHBIM KJ1acc JIIEKTPOH

pacrpe/ieneHHbIX KOMIIBIOTEPHON TEXHUKH MaTepHaIoM HOM BH[IC

CITyJalHBIX YHCe.

3.4.MonenupoBaHue JlabopatopHas pa6ora Ne7 1 pabora ¢ KOMITbIOTEPHBIH OTYEeT B 1,2,3,4

JIOTHYECKUX (DYHKITHIA. C MPUMEHEHHEM pa3IaTouHBIM KJ1acc SIIEKTPOH
KOMHLIOTCpHOﬁ TEXHUKHU MaTcpraJIoM HOM BHJIC

3.5. Meron W ajIroputMm Jlabopatopnas padora Ne7 ¢ | 1 pabora ¢ KOMITbIOTEPHBIIH OTYEeT B 1,2,3,4

PpElIeHUS CHCTEM JIMHEHHBIX NpHMEHEHHEM pa3IaTouHBIM KJ1acc SIIEKTPOH

ypaBHEHHUH METOJOM KOMIIBIOTEPHOH TEXHUKH MaTepHaIoM HOM BHJIE

T"aycca.

3.6. Konebanus 1 pe3oHaHC JlabopatopHast pabota Ne8 1 pabora ¢ KOMITBIOTEPHBIN OTHET B 1,2,34

B MEXaHHYECKOH CHCTEME. C IIPUMEHEHHEM Pa3IaTO4YHBIM KJ1acc 3NIEKTPOH
KOMIIBIOTEPHOH TEXHUKH MaTepHaIoM HOM BHJIE

3.7. Knaccuueckuii JlabopatopHast pabota Ne8 1 pabora ¢ KOMITBIOTEPHBIN OTHET B 1,234

CIIEKTpalbHBIl aHAMW3 | C IIPUMEHEHHEM pa3IaTO4YHBIM KJ1acc 3NEKTPOH

CHHTE3. KOMIIBIOTEPHOH TEXHUKH MaTepHaIoM HOM BHJIE

Hroro: 56

72




5. Kpurepuu n HOpMbI TeKylIero KOHTPOJIS U MPOMEKYTOYHOM aTTeCTAalMU

@ opMbI TeKYLIEr0 KOHTPOJIS

YcaoBus gonycka

KpuTtepuu u HOpMbI OLIEHKH

3amura oTuéra mno jabopartopHoit | BeimosnHeHue .
PaboTs1 o1ieHuBaroTCs M0 OMHAPHOU cucTeme (oTpaboTaHa / He oTpaboTaHa).
pabote Nel-Ne20 COOTBETCTBYIOILIUX .
Kpurepun onenku:
7a00paTopHbIX  paboT  mpHu
N . MIOJTHOTA M TOYHOCTbH BBITIOTHEHUS JTAOOPATOPHBIX PadoT;
HAJIAYAH OTUYETOB 0
. o COOTBETCTBHUE BBHITIOJHEHHBIX paOOT BBIIAHHOMY 3aJIaHHIO.
MpOoieTIaHHO N pabote B
pekoMenyemon hopme
3ammTa KOHTPOJIBHOW paboThI Brimonnenune  koHTpoJsbHOU | PaGoTa oneHnBaeTcst mo OMHApPHOM cHCTeMe (3a4TEHO / HE 3a4TEHO).
pabotel B pexkomeHayemoi | Kpurepuu onenku:
bopme o MOJTHOTA ¥ TOYHOCTH BBITIOJIHEHHSI KOHTPOJIHHOU paboTHI;
o COOTBETCTBHUE BBINOJIHEHHOM pabOThl BEIAAHHOMY 3a/IaHUIO.

®dopma npoBeeHu s
MPOMEKYTOYHOM aTTeCTANNHU

YcaoBus qomycka

Kpurepun u HopMbI OLIEHKH

3auér 1o TEOPETUYECKOMY
MaTepuany JUCHUILTAHBI

Beinonxenue
PEeyCMOTPEHHBIX
71a00paTOPHBIX pabor c
OIICHKOM «0TpaboTaHa»
Boimonnenue  KOHTPOJBHOU
paboThI C OLIEHKOH «3aUTEHO»

BCECX

«3a4YTCHO» I[Tornmanue CTYACHTOM MaT€pHralia Kypca:
° CTYACHT TIpPaMOTHO, C

OTBC€YACT Ha IIOCTABJICHHBIC
OPUCHTHUPYCTCIA B TCPMHUHOJIOTHU KYpPCa,

CIIPAaBOYHBIX MaTCpHUaliax

«HC 3a4TCHO» HenocratouHoe moHMMaHue MaTepurajia Kypca:

L4 CTYACHT TCPACTCA B  TCPMHUHOJIOTHU
Kypca, HC OPUCHTUPYCTCA B OCHOBHBIX
MNOHATUAX, 3aTpYAHACTCA IIpU  OTBETC Ha

Mo 3a7ayaM | mpoOiemMam, paccMaTpUBaeMbIM B
IUCLIUILINHE

IIOHMMAaHHUECM,
BOIIPOCHI,

BOIIPOCBI, HEC MOKET BCECTU FpaMOTHHﬁ Auajaor




6. Kpurepnu 1 HOpMBI OLIEHKH KYPCOBBIX padoT (IPOEKTOB)

He npenycmoTpeHo yueOHbBIM TIIaHOM

/. ITlpumepHasi TeMaTHKa NHCbMEHHBIX PadoT (KYpcoBbIX, pedeparTos,
KOHTPOJIbHBIX, pacieTHO-TpaguYecKux M Jp.)

Ne i/m Temsbl
1 CrnydaiiHble BEJIMYUHBI U COOBITHSI, METObI UX T€HEPAIIMU U 00JIACTh WX MPUMEHEHHUS
2 [IpoGnemsl momyyenuss Ha OBM ciydallHBIX YMCIOBBIX MOCIEI0BATEIBHOCTEN ¢
3aJJAaHHBIMH BEPOSITHOCTHBIMH XapaKTEPUCTUKAMH
3 [Ipeo6pa3oBanue Jlamnaca
4 Brrurcienue xapakTepuCTHK CUCTEMBI TIO €€ OTePaTOPHON XapaKTEePUCTHKE
5 AJNTOPUTMBI M METOJIbI T€HEPAIMY PABHOMEPHO PACIIPEICICHHBIX CIIyJalHBIX YHCEI
6 Mo ienupoBaHye JOrHUecKuX QyHKINH

8. Bonpochl Kk 3aueTy

Ne n/m Bonpocsl
1 OO6111e Bonpochl MaTEMaTUYECKOTO MOJICIIUPOBAHHUS
2 VMuTtanmonHele Moaenu
3 WuTtepnionsius o o6mieit popmyne Jlarparka
4 WuTtepriomnsius TabMUYHBIX JaHHBIX 110 hopmysam Jlarpanika
5 [Ipouiecc mocTpoeHus MaTeEMaTUYECKON MO
6 [TonnHOMUaNIbHAS ANTPOKCUMALINS
7 UYeOpleBcKas anmpoKCUMAIIUS
8 CyTb KOMIBIOTEPHOTO MOJICIUPOBAHHUS
9 DKCIOHEHIMAIbHAS PErPeCcCHs]
10 [TonuHOMMaNbHAs perpeccust
11 PaznuuHblie METOIbI pellIeHUsI HEIMHEHHBIX YPaBHEHUH
12 Jluneiinas perpeccus o0IIero Buaa
13 Henunelinas perpeccust o01iero suaa
14 BoruncnuTenbHble SKCIEPUMEHTHI ¢ MAaTEMATUYECKUMU MOJIEISIMH, UMUTUPYIOIIUMHU
MOBEICHHUE PeaIbHBIX 00BEKTOB, MPOLIECCOB HIIM CHCTEM
15 JluHeiHoe CriakuBaHME IO MSITH TOYKAM
16 Henuneiinoe crnaxuBaHue 1Mo CEMU TOYKaM
17 CrnyyaiiHble BETUYHUHBI U COOBITHSI, METOJIbI UX T€HEPALUU U 00JIACTh WX IPUMECHEHUS
18 [IpoGnemsl monyueHuss Ha OBM ciydailHBIX YHCIOBBIX IOCIEIOBATEIBHOCTEH C
3aJJaHHBIMH BEPOSITHOCTHBIMU XapaKTEPUCTUKAMHU
19 IIpeo6pazoBanue Jlamiaca
20 Bhluncnenue XapakTepuCTHK CUCTEMBI TI0 €€ OTePaTOPHOM XapaKTepUCTHKE
21 AJITOPUTMBI U METO/IbI T€HEepaIli PABHOMEPHO PACHPEETICHHBIX CIyYailHbIX YHCe
22 Mo ienupoBaHue JOrMuecKuX GyHKIUH
23 3aryxarolue 1 HapacTarolye KojJebaHus
24 MeTos 1 aJITOPUTM pEIICHUs] CUCTEM JIMHEHHBIX ypaBHeHUH MetoioM ["aycca
25 KonebaHus u pe30HaHC B MEXaHUYECKOH cucTeMe
26 Knaccuueckuit cieKTpasibHBIM aHAJIN3 U CUHTE3
27 CyTb KOMIBIOTEPHOTO MOJICTUPOBAHHUS
28 MoienupoBaHie TeXHOJOTHYECKUX MPOIIECCOB




29

MaremaTrueckoe obecrieueHue Mpyu aBTOMaTH3aIMN

30 MoenupoBaHue CHCTEM  aBTOMATHYECKOTO  YIPABJIEHUS  TEXHOJOTHYECKUMHU
nporeccamu

31 OO1u1re BONpoChl MATEMaTUYECKOTO MOJICITUPOBAHHUS

32 VMuTanmoHHbIe MOJEIU

33 WuTtepnonsanus no odmeit popmyine Jlarpanxa

34 WuTepnonsmus TabIMYHBIX JaHHBIX 10 (opMmynam Jlarpanxa

35 IIpornecc mocTpoeHust MaTEMaTHIECKON MOJCIH

36 [TomHOMUANIbHAS ANIITPOKCUMAIIHS

37 YeOpIeBcKast ampoKCUMaIus

38 CyTh KOMIIBIOTEPHOTO MOJICTUPOBAHHUS

39 DKCITOHEHIIMANIbHAS perpeccust

40 [lonnHomuanbHas perpeccus

41 PaznuuHble METO/IBI PEIICHHs HEJIMHEWHBIX YPaBHEHUN

42 Jluneiinas perpeccust o01Iero Bujia

43 Henunelinas perpeccust o0miero Buaa

44 BeraucnuTenbHbIe SKCIIEPUMEHTBI ¢ MaTEMAaTHYECKUMHU MOJIENISIMU, UMUTHPYIOIIHMHA
MOBEJICHHE PEATbHBIX 00HEKTOB, MPOIIECCOB WIIA CHCTEM

45 JluHelHoe CriakuBaHMe M0 MSITH TOUKAM

46 HenuneitHoe criiaxBaHue TI0 CEMH TOYKaM

47 CrnyyaiiHble BETUYHUHBI U COOBITHSI, METOJIbl UX T'€HEPALIMU U 00JIACTh UX IPUMEHEHUS

48 [Ipo6nembr monydenuss Ha OBM ciydallHBIX YHCIIOBBIX TIOCJIEIOBATEILHOCTEH C
3aJJaHHBIMH BEPOSTHOCTHBIMU XapaKTEPUCTHKAMHU

49 [IpeobpazoBanue Jlammaca

50 Bbruncienne xapakTepuCTHK CUCTEMBI IO €€ OTIEPATOPHOM XapaKTepUCTUKE

9. @oHI OUEHOYHBIX CPeICTB JJsl TPOBEAeHUS] TPOMEKYTOUYHOI

aTreCTallmmu oﬁyqammnxca no JNCHMIIIMHE

9.1. IlacnopT (poHIa OLIEHOYHBIX CPEACTB

Ne
n/n

Kon

KounTpoJsmpyemblie pa3aesbl KOHTPOJIUPYeMOoii HaumenoBanme
(TeMbl) M CHUNIMHBI KOMIIeTeHI N (U1 OLIEHOYHOI0 CPeACTBA 1

ee YacTH)

OT4eT 10 BBIIOIHECHHIO
MIPaAKTHYECKOTO
3agaHus 1

«OCcHOBBI  pabOTBI C
Moayns 1. O6miure Bompoch porpaMMon
MaTEeMaTHYECKOTO OIIK-2, [IK-12 | «MathCAD». OtueT mo
MOJCITUPOBAHMUS. BBITNIOJTHCHHIO
MIPaKTHIECKOTO
3agaHus 2

«Pemenue
YPaBHEHU.

! Pekomen tyeMblii TIepedeHb OLIEHOYHBIX CPEICTB NPEICTABIIEH Ha caiite YMY
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OT4eT 1O BBIITOJIHECHHUIO
MPAKTUYECKOTO
3aJaHus 3
«HTepnonanus u
MIPEICKA3aHUE»

Moayns 2. Paznuunbie
METO/Ibl PELICHUS
HEJIMHEMHBIX YPaBHECHUM.

OITK-2, TTK-12

OTuyeT N0 BBINOJHESHUIO
MPAKTUYECKOTO
3aganus 4
«MaremaTuueckas
o0paboTka
pEe3yJIbTaTOB
AKCTIEPUMEHTATBHBIX
JTAHHBIX».

OT4eT 10 BBINOIHEHHIO
MPaAKTUYECKOTO
3aJIaHus 5

«YucmaenHoe
WHTETrPUPOBAHUE u
nuddepeHnpoBaHue.
OTyeT No BBIITOJHESHUIO
MPaAKTUYECKOTO
3a1aHus 6

«Pemenue
OOBIKHOBEHHBIX
nuddepeHInanTbHbIX
YPaBHECHUI.

Monaynb 3. [TpoGemsr
MOJTy4YCHUS Ha OBM
CITy4aitHBIX YHCIIOBBIX
IIOCJIE0BATEIBLHOCTEN c
3aJIaHHBIMU BEPOSITHOCTHBIMU

XapaKTepUCTUKAMH.

OIIK-2, [1K-12

OTyeT N0 BBEIITOJHESHUIO
MPAKTUYECKOTO
3amadnus 7

«Pemiexnue
nudpepeHImanTbHbIX
YPaBHEHUH B YaCTHBIX
MIPOU3BOTHBIX».

OT4YeT 10 BBIIOIHECHHIO
MPaAKTUYECKOTO
3aJaHus &
«CreKTpaJIbHBIH
aHaJIU3 U CUHTE3.

XapaKTePU3YIOIIUX JTalbI
0CBOCHHUS 00pa30BaTeJbHOI IPOrPAMMBI.

9.2. TunoBble KOHTPOJIbHBbIE 3aJJaHUsI UJIM WHbIE MaTepHuaJibl, HeO0OXOAUMbIE
IJISE OLEHKH 3HAHUM, YMEHHMiIl, HABBIKOB M (MJIM) ONbITA [AeSITEJIbHOCTH,
¢popMupoBaHusT KOMIETEHUMHA B MHpouecce
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KomrekT npakTHuecKux 3aaaHuii

IIpakTnuyeckoe 3ansaTue Nel
«OcHoBBI padoTsl ¢ nporpammoii «MathCAD»

1. Hean 3anarusi: dopmupoBaHue OOIIETO MpPEACTaBICHUS pPabOThl C
nporpammoii «MathCAD».

2. AJIropuT™M BBHINIOJTHEHHSI IPAKTUYECKOI0 3a1aHUA

3ananue 1.

BpruncnuTs:

1) +/100; 2) |-10| =; 3) 10! =.

DTO ¥ BCE OCTaJbHBIC 3aJaHHsI CHAOIWTH KOMMEHTapHUSIMU, UCIONB3Ysl KoMmMaHael “Text” —
Create Text Region” nnmn "Text” — "Create Text Paragraph”.

3aganue 2.

1) OnpenenuTs nepeMeHHbIE:

a:=3.4;b:=6.222; c = 0.149; (mpuyeM MepeMeHHYIO ¢ — TII00ATBHO).

2) BbluncnuTh 3HaYeHHS! BHIPAKEHUS:

3 _
Z = 2ab+3c 'N::es'”c-cos%

2 1
J@2+b*°).c
3) C nmomompto komanael "Math” — “Numerical Format” — “Displayed
Precision” W3MEHHTh TOYHOCTH OTOOPAXCHHS  PE3YJIbTATOB  BBIYUCIICHUS
ri00ajbHo.

3aganue 3.
BriBecTn Ha dKpaH 3HAYCHUE CUCTMEMHOU KOHCMAHMbl T U YCTAHOBUTH MAaKCUMAJIbHBIN (hopMar
e€ 0TOOpaKECHUS JIOKAIbHO.

3aganue 4.
BrInmomHUTE crienyromniue onepanii ¢ KOMIUIEKCHBIMHU YHCIIAMU

Z:=-3+2i;|Z| =;Re(2) =; Im(Z2) =; arg(2) = ; JZ = \J-5=; 2Z=; 71:= 1+2i; 72:=
3+4i; Z1+72=;71-72=;71-722=;71/72 =.

3agaHue 5.
BrinosnHuTk crieyromnue onepamnmm:

i =1 . 10; Zi:; H(i+1):; Oj4X2-|g(X+2)dx:; IJ-Z ctg 2x

_—zdx=; X=2;
0.8 (SIN 2X)

LI isin(x) =,
dx dx

3ananue 6.
Omnpenenutb Bektopbl d, S U R uepe3 auckperHblii aprymeHT i. OT0Opa3suTh rpadUyuecKH,
tabnuuno 3amanubie GyHkimu Ri(di) u Si(di), ucnonssys komanay Graphics — Create X-Y —

Plot. Yto6s1 oopMuTh rpaduik, HEOOXOAUMO BBITIOTHHUTH CIETYIOIINE KOMAHIbI.
i di Si Ri
0 0,5 3,3 2
1 1 59 3,9
2 1,5 7 4,5
3 2 6,3 3,7
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| 4 | 2,5 | 42 | 12 |

1) IllenkHyTh MbIIIBIO Ha TrpauKe, 4YTOOBI BBIAEIUTH €ro, MPHU 3TOM
MathCAD 3amenut mento Graphics na menio X-Y Plot.

2) Briopate X-Y Plot — Format (nmosiButcst nuanoroBoe okHo “‘Formatting
Currently Selected X-Y Plot") u orpopmatupoBath rpaduk Tak, 4ToObl B KaXKI0U
y3510BO# Touke rpaduka ¢pynkiuu Si(di) crosu 3uak Buna [ (Traces — Symbol —
box), a rpaduk ¢pyukiuu Ri(di) oToOpasuth B Buae ructorpamMmsl (Trace — tupe
— bar).

3) Hanectu nmuanu cetku Ha rpaduk (X-Y Axes — Grid Lines) u otoOpa3uTh
nereuay (Traces — Hide Legend).

3ajganue 7.
[ToctpouTts nexaptossl (X-Y Plot) u nonspusie (Polar Plot) rpaduku cnenyrommx ¢pyHKuni:

X (a) =cos(x) - sin(x);
Y (ar) =1.5c0s()? - 1;
P(a) :=cos(x).

Jl71st 5TOTO HEOOXOAMMO OTIPENETUTh 0 KaK TUCKPETHBINH apryMeHT Ha uHTepBaie oT 0 10 27 ¢
mrarom 7/30.

Omnpenenuts no rpaduxy X-Y Plot koopauHaTh! MH000# U3 TOUeK nepecedeHus rpadhukos Y(a) u
P(a), m71st 3T0T0 HEOOXOIUMO:

1) Boizeaurs rpaguk u Boiopath X-Y Plot — Zoom (mosiBUTCsl quaioroBoe okHo "X-Y
Zoom'") 111l yBeJIMYEHUSA YACTHU rpapuka B 00J1aCTH TOYKH NepecevdeHusd;

2) Ha deprexxe BBLACIUTH MYHKTUPHBIM MPSIMOYTOJIBHUKOM OKPECTHOCTh
Touku nepeceucHus rpadukoB Y(a) u P(a), KOTOPYIO HYKHO YBEIHUUTh.

3) HaxxaTth kHOTIKY ZOOMm, YTOOBI IEpEepUCOBATH IpaduK.

4) UtoObl crenaTh 3TO H300pakeHHE TIOCTOSIHHBIM, BEIOpaTh Accept.

5) Beiopats X-Y Plot — Trace (mostButcst auanorooe okHo "X-Y Trace").

6) BuyTpu uepTeka HakaTh KHOMKY MBI U MIEPEMECTUTh YKa3aTeNb MBIIIH
Ha TOYKY, YbHU KOOPJAMHATHI HY>KHO YBUJICTh.

7) Boiopats Copy X (unu Copy Y), Ha cBOOOAHOM TOJIE TOKYMEHTa HaOpaTh

Xper := (unu Yper :=) u BeiOpath nyHkT MeHio Edit — Paste.
8) Boruucnuth 3HaueHus ¢pyukuuit X(a) u Y(a) npu o:= /2.

3ajganue 8.
Hcnonw3ys komanay Math — Matrics co3aate Matpuily Q pasmepom 6[1 Ha 6, 3aONHUTH €€

MIPOU3BOJILHO U 0TOOpa3uTh rpaduuecku ¢ momouisto komanasl Graphics — Create Surface Plot.

3ananue 9.
[Toctpouts rpaduk mosepxunoctu (Surface Plot) u kapry nunumii yposHs (Contour Plot) ans

(GyHKLIMU IBYX EPEMEHHBIX:
X(t,a):=t-cos()-sin(e).

1) Onpenenuts pynakiuio X(t, a).

2) 3anmath Ha ocsix nmepeMeHHbIX t U a mo 41 touke (1:=0..40, j:=0..40): mus
MIEPEMEHHOU tj CO 3HAYEHHSIMH, HM3MEHSAIOIUMHUCA OT —5 10 5 ¢ marom 0.25
(ti := -5+ 0.251), a st mepemenHoi aj — ot 0 1o 27 ¢ marom /20 (¢ = /20 j).

3) Ompenenuts Matpuny M; j := X(ti, @j) 1 0TOOpa3uTh €€ rpaduvecKky.

4) C nomompto komanael Graphics — 3D Plot Format Bei3Bath auanorosoe okHo "3D Plot
Format" u u3mMeHuTH:

— XxapakTepuctuku npocmotpa (View — Rotation — Tilt),
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— uBerta u quHuu noBepxHoctu (Color&Lines — Shading),
— napaMmeTpsl ocell (Axes),
— BUJ 3arojoBka rpaduxa (Title).

3aganue 10.

Ncnonb3ys nepemennyio FRAME u xomanmy Animation — Create, co3/1aTh aHUMAIMOHHBIC
KJIATIBI C TIOMOIIBIO IAaHHBIX MPUBE/ICHHBIX B TAOIUIIE:

BapuanTs! 3aanus 10

Ne
BapuaHTa

[IepemenHbIE

DOyHKIUU

FRAME

Tun rpaguka

1 x:=0,0.1..30

f(x):= x + FRAME

or 0 mo
20

nosisipHblid  (Polar
Plot)

2 (=
0.FRAME+1

gi:== 0,5:1-cos(i)
hi:= isin(i)
ki:= 2i

or 0
50

J0

TPEXMEPHBIN
TOYCUHBIHN
rpaduk

(3D Scatter Plot)
TpaHULIbl Ha OCSX
Min Max
x-50 50

y-50 50

z0 50

f(x,y):=sin(x>+y*+FR
AME)
Xi:= —1,5+0,15i
yj:=-1,5+0,15j

or 0
50

J0

rpaduk
IMOBEPXHOCTH
(Surface Plot)

Xm,n:= (R+r[]
cos(Vn))* ‘cos(Wm)
Ymn:=(R+rcos(vn)) sin(wm)

Zmn:= I Sin(Vn)

or 0
11

J0

rpaduk
napaMeTpUIecKOi
MOBEPXHOCTH
(Surface Plot)
(rpaHUIIBI HA BCEX
OCSIX YCTaHOBUTD
or—11 mo 11)

5 |r:= FRAME,
R:=

m :=0..20
n:=0..20

Xm,n:=(R+rJ cos(vn)) J coS(Wm)
Ymn:=(R+rJ cos(vn))J Sin(Wm)
Zmpn:= riJ sin(vn)

or 0
11

a0

rpaduk
napaMeTpUIECKO
MOBEPXHOCTH
(Surface Plot)
(TpaHUIBI HA BCEX
OCSIX YCTaHOBUTH
or—11 g0 11)

3. Oxunaemsblii (e) pe3yabrar (bl): opopmieHne otdeTa B Bune daina popmara

«MathCAD»
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IIpakTuyeckoe 3ansiTue Ne2
«Pemienue ypaBHeHUi»

1. Heas 3anaTus: opmupoBanre yMeHUs peliaTb OObIYHBIE YPABHEHUS U
cucteMbl ypaBHeHuii B nporpamme «MathCAD».

2. AJIropuT™M BBHINIOJTHEHHSI IPAKTUYECKOI0 3a1aHUSA

3ajganue 1.
1) Tlocrpouts rtpaduk ¢yHkumu f(X) ¥ TPUONTM3UTENTHHO OMPENETUTh OIUH M3 KOpPHEH
ypaBHEHHUSL.
2) Pemmuts ypauenue f(X)= 0 ¢ Tounocthio ¢ = 104
— ¢ TIOMOIIIBIO BcTpoeHHoH (yHkimu Mathcad root;
— metoioM HproTOHA (KacaTelbHBIX), UCTIONB3Ys GyHKIuto until;
— METOJIOM UTepallyii, UCTIONIb3ys GyHKuo until.
3) OnpenenauTs YMCIO0 UTEPALHii B KaKIOM METOJIe, C MOMOIIbI0 (yHkuu last.
BapuanTe! 3aganus 1

Ne ) Ne )
BapHvaHTa BapuaHTa
1 3sin+/x +0,35x — 3,8x; 9 eX—e -2
x € [2;3] x e [071]
2 “— 1 . 10 | J1-x—-tgx;
3+sin3,6x’ x e [0:1]
x e [071]
3 arccosx —/1—0,3x*; L axt 11,2 - cosx—1;
x e[01] x €[01]
4 J1-0,4x* —arcsinx; 12 co{gj _ ZSin(lj 4 E;
x e[071] X X) X
x €[1;2]
5 3x—14 +e* —e7%; B 1 01x*=x-Inx;
x e [1;3] x e[12]
6 0,25x% + x — 2: 14 1-x+sinx—In(1+ x);
x e[0;2] xe[0:2]
7 1_X2 15 eX—l_X3 _x
arccos————; ’
1+x% —x x € [0:1]
x €[2;3]
8 3x—4Inx-5; xe[2;4]
3amanue 2.

Jlnst nosmaOMa ¢(X) BBITIOJHUTE CIICAYIOIIUE ICHCTBHYS:
1) C nomompbto xkomanabl Symbolic — Polynomial Coefficients co3nats
BekTop V, coaepxkaimuii K03 PUIUEHTHI TOJIMHOMA.
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2) Pemuth ypaBHenue g(x) = 0 ¢ momonrpio GpyHkimu polyroots.

3) Pemnth ypaBHEHHE CUMBOJIBHO, MCHOJB3Yyd KoMaHAy Symbolic — Solve
for Variable.

4) pa3noXUTh Ha MHOXKHUTENH, UCTIONB3Yyst Symbolic — Factor Expression.

Bapuantsl 3ananus 2

Ne g(x) Ne g(x)
Bap Bap
HaHTa HaHTa
1 X*—2x3+ x2—12x + 20 9 x* + x3 — 17x% — 45x —
100
2 X4+ 6x3+ x2— 4x — 60 10 x* — 5x3 + x2 — 15x +
50
3 X4 — 14x%— 40x — 75 11 X4 — 4x3 — 2x2 — 20x +
25
4 X*—x3+ x2—11x + 10 12 X*+ 53 + Tx2 + Tx —
20
5 X4 — x3— 29x2 — 71x 13 x4 — Tx3 + 7x2 — bx +
100
6 Xt + 7x3 + 9x2 + 13x — 14 x* + 10x3 +36x2 +70x+
30 75
7 x* + 3x3 — 23x2 — 55x — 15 X*+ 9x3 + 31x% + 59x+
150 60
8 X* — 6x3 + 4x%2 + 10x +
75
3ananue 3.

Pemuth cuctemy TMHEMHBIX YpPaBHEHUM:
1) ucnoas3yst pyukimu Find;
2) MaTpUYHBIM CIIOCOOOM, HCIONB3ys pyukuio Isolve.
Bapuantsl 3ananus 3

BapuaHT Cucrema JIMHEHHBIX BapUaHT CucreMa JTMHEHHBIX
ypaBHEHUM ypaBHEHUU

1 _+ Xo + 2X3 + 3x4 = 8; 9 1+ X2 —5X3 + Xa = —4;
-+ 33 = 6; —3X2 — 6x4 =T,
= X2+ 3x4 = 4; 2— X3+ 2X4 = 2;
+ 2X2 — X3 + 2X4 = 4. X1 + 4X2 — TX3 + 6X4 = 2.

2 “+ 2% + 3X3 + 4x4 = 22; 10 + 2X2 + 3X3 + 4x4 = 26;
1+ 3x+ X3+ 2x4 =17; L+ 3x2 +4X3 + x4 = 34;
+ X2 +x3—X4=8; L+ 4Xo + x3 + 2X4 = 26;
—2X3 — 3X4 =—T. L+ X2 + 2X3 + 3x4 = 26.

3 1+ 10X — 7X3 — X4 = 23; 11 rv — 8Xo — 3Xz —2X4 = —18
1—X3—5x4 = 37; — 2x2 + 3X3 — 2x4 = 28;
1— 2X3 + X4 = 22; + X3 + X4 = 10;
1+ X2 + 2X3 + 3X4 = 26. X2 + X3 + 2X4 = 21.

k‘

4 1— X2 + 10x3 — X4 = 158; 12 F1— X2 + 4X3 + X4 = 66;
1+ Xo + 10x3 + 7x4 = 128; o —6X3 + x4 =—63;
1—2X2—2x3—Xa =T1; 1 — 3X2 +6x3 —5X4 =146;

\
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— 12X + 2X3 — X4 = 17.

2X1 — X2 + 6X3 — X4 = 80.

5 — 2X2 + 6X3 + X4 = 88; 13 1 — 3X3 — 2X4 = —16;
1+ 2X3 — 3x4 = 88; 1—X2 +13x3 +4x4 = 213;
1—3X2 + 7x3 + 2X4 = 181; 1+ X2+ 2x3+ X4 =72;

3X1 — 7X2 + BxXz + 2x4 = 99. — 12x3 — 5x4 = 1509.

6 — 2X2 — 8Xq4 =T 14 1+ TXo— 7x3—2X4 = 5;
+ 4xo — 7x3 + 6x4 = —8; 1+ 4X2 + 5x3 + 8x4 =60;
+ X2 — Sx3 + X4 = -10; 1+ 2X2 + 2x3 + X4 = 27;
1—Xo+2Xa =17. 1—2X3—Xg4 = —1.

7 1+ 2X2 + 6x3 + Xa = 15; 15 1— X2 + Sx3 +Xq4 =124 ;
2+ 2X3 + x4 = 18; 2 — Sx3— x4 = -54;
1— 3X2 + x3—5x4 = 37; 1 — 5X2 + 2x3 + 4X4 =83;
1—5X2 + X3 — x4 = 30. 1— X2 + x3 + 6X4 = 45.

8 1—5X2 + 7X3 + 5x4 = 165;
1+ X2 — 3x3 — x4 =-15;
1+ 4X3 — X4 =194;
— X2 — 2x3— 3X4 = -19.

3aganue 4.

1) [TpeoOpa3oBaTh HETMHEHHBIE YpaBHEHUS CHCTEMBI K BUy f1(X) =

y u fa(y)= x.

2) IlocTpouTh MX TpaduKU U OTIPEICTUTH HAYATbHOE TPUOTHNKEHNE PEIICHMUSL.
3) Pemmth cucTeMy HETMHEHHBIX YPaBHCHHM, UCTIONB3Ys GyHKIHo Minerr.
BapuanTe! 3ananus 4

y—-1)+x=13;

BapuaHT CucreMa HEJIMHEHWHBIX BapHaHT CucreMa HETMHEHHBIX
ypaBHEHUH ypaBHEHUH

1 X + 2y = 2, 9 My + x=-0,4,
{'5(y -1)+x=0,7; {— Cos(x + 1) =

2 Wx+05)-y=1, 10 X +2)-y=15;
{us(y 2) +x=0; {»s(y 2) +x=0,5;

3 ISX +y =1,5; 11 »s(x+05) y 2;
{ Sin(y - 0,5) = 1; {1y 2x=1

4 1s(x + 0,5) +y =0,8; 12 IS(X—2) +y = O
{1y 2x = 1,6; {1(y+05) x=1

5 x-1)=13- y 13 1sS(X +0,5) +y = 1
{ Sin(y +1) = {1(y +0,5) —-x=

6 |s(x+05)+y 1; 14 X-—2y=1,;
{1y 2X = {»s(y +0,5) -x=

7 sinx+1)+y=0,8; 15 Sin(x - 0,5) = 1;
{1(y 1) +x=1,3; {»sy+x—15

8 {1x 2y =1,
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3aganue 5.

CHUMBOJIBHO PEIIUTH CUCTEMbI YPAaBHEHUM:

3. Oxunaemsplii (e) pe3yabrar (bI): ohopMiieHHe oT4yeTa B BUjie Qaiina hopmara

«MathCAD»
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IIpakTuyeckoe 3anaTue Ne3
«MHTEpNONANMS U MPeCKA3AHNE»

1. Heanb 3anusarusa: PopMUpoBaHUE YMEHHS MPOBOJIUTH HUHTEPHOJAILUIO U
HpeCcKa3aHue Pe3yIbTaToB IKCIEpUMEHTOB B mporpamme «MathCAD».

2. AJIropuT™M BBHINIOJTHEHHSI IPAKTUYECKOI0 3a1aHUSA

3asanue 1.
Beruncnute 3HaveHus 3amanHoi Qynkiuu yi = f(X)) B y3nmax mHTepmonsuuu xi = a + hi, rue
b-a
h= u, i=0,1, .., 10, na orpeske [a, b].
10
Bapwuants! 3anannii 1...7
Ne f(x) [a; b] Ne f(x) [a; b]
BapHaHTa BapHaHTa
1 Sinx? [0; 2] 9 x-Cos(x + In(1 + x)) [1; 5]
2 Cosx? [0; 2] 10 2% [1; 5]
10-In——
_ 1+ X
3 s [0; 5] 11 Sinx?.g 2 [0; 3]
4 1 [0; 2] 12 Cos(x + Cos’x) [0; 2]
0,5+ x°
5 gl +Sinx) [2; 5] 13 Cos(x + e°%) [3; 6]
6 1 [0; 4] 14 Cos(2x + Xx?) [0; 1]
(1+e)
7 Sin(x + e5™) [0; 3] 15 eCo*.Cosx? [0; 2]
8 ef(x+1/x) [l; 3]
3ajanue 2.

[To BerYKMCIIEeHHOMN TabumIe (Xi, Yi) IPOBECTH MapadOIUIECKYIO HHTEPIOJISIIHIO.

1) Hdns HaxoxnaeHuss KodPPUIUEHTOB HCKOMOTO MmojuHoMma (3.1) HeoOXoauMO COCTaBUTH
CUCTEMY JINHEWHBIX aJireOpandeckux ypaBHeHui (3.3).

2) CucreMy ypaBHCHHUH PEIIUTh MATPUYIHO C MCIOIb30BaHUEeM GyHKIHHU ISolve.

3) IMoctpouTth rpadhmk UHTEPHOSIIIMOHHOTO MHOTOYJICHA U OTMETHTh HA HEM y3JIOBbIE TOUKH (Xi,
i).

3ananue 3.

1) Jlns BbIUMCIEHHOH TaOMUYHOW (YHKIUU COCTaBUTH (QOPMYITY HHTEPIIOJSIIMOHHOTO
MHOrowieHa Jlarpamxka, HCIOJIB3YysI OIEPaTOpbl CYMMHUPOBAaHHS W IMEPEMHOXKCHHUS IO
JMCKPETHOMY apryMeHTY, a Takxke QyHKIuro if.

2) IMocTpouTts rpaduKk HHTEPIOISIIMOHHOTO MHOTOYJIEHA U OTMETUTH Ha HEM Y3J10BbIE TOUKH (Xi,
yi)-

3ananue 4.

1) IlpoBectTn HHTEpPHOIUPOBAHUE 3aTaHHOW (YHKIIMM C TIOMOIIBIO TEPBOM M BTOPOW
HMHTEPIOSIIHOHHBIX hopmyn HeioToHA.

2) [octpouth rpaduky HHTEPIOISAIUOHHBIX MHOTOUJICHOB U OTMETHTh Ha HEM Y3JIOBBIE TOUKH
(Xi, yi)-

3ananue S.

1) IlpoBecTn NHMHEWHYI0 HMHTEPHOJALMIO 3aJaHHOW (YHKIIMM C TOMOIIBI BCTPOCHHOM
MHTEPIIOJISIIMOHHON QyHKIMU linterp.

2) Ioctpouts rpaduk ¢pyukimu linterp u oTMETUTH HA HEM y3JI0BbIE TOUKH (Xi, Yi).
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3azanue 6.
1) [TpoBecTH CruIaitH-UHTEPIOJIAIMIO ¢ IOMOIILIO GYHKIWMI Ispline, pspline, cspline n interp.
2) IMoctpouTts rpaduk dhyHKIHK INTEFP 1 OTMETUTH HA HEM Y3JIOBBIE TOYKH (Xi, Yi).

3ajganue 7.

1) Borunciuth 3HaueHus 3aanHON QyHkuuu yi = (X)) B Toukax xi = a +i/10, rme, i =0, 1, ...,
10(b — a), na otpeske [a, b].

2) C wucnosnb3oBanueM QyHkuuu prediCt BBIMOSHUTH TMpeacKa3aHue (IKCTPAIOJISIHIO)
MOJYYEHHOTO BEKTOpa JMAaHHBIX Yi B mocieayromux 10 Todkax MO MOCICIHUM 7 3HAYCHUSAM

byHKIHIH.
3) Orobpa3uth rpaduyecKu UMEIONIUECS JaHHBbIC, MPEJACKa3aHHbIC TaHHBIC W UCTHHHBIN BUJI

¢byukiuu f(X).

3. Oxupaemplii (e) pesyabtar (bI): opopmiieHHE oTueTa B Bujae (aitna
dopmata «MathCAD»

IIpakTudeckoe 3ansaTue Ned
«MartemaTudeckasi 00padoTKa pe3yJIbTATOB IKCIIEPUMEHTAIBHBIX JTAHHBIX»

1. Hean 3ansaTusi: GopMupoBaHHE YMEHHS TPOBOAUTH MATEMATUYECKYIO
00paboOTKy IKCIIEPUMEHTAIBHBIX JaHHBIX B porpamme «MathCAD».

2. AJropuTM BBHINIOJTHEHHSI MTPAKTUYECKOT0 3a1aHUSA

3aganme 1.
Co3znaiite TaOIUIYy SKCIIEPUMEHTAIBHBIX TAHHBIX:

a
xiza+h,i=0,1,...10, h= , Ha oTpeske [a, b].

BapuanTel 3aganus 1

Ne Vi [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.
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1) AnmpoxcumMupoBaTh MHOTOWIEHaAMU 2-0M M 6-0H cTeNeHu N0 METOAY HauMEHBIINX
KBaJpaToB (yHKUMIO, 33JaHHYIO TaOnuuedl 3HaYeHWid Xj MU Yi U CpPaBHUTHb KadyecTBO
PUOIIMKESHUH.
2) IocTpouTh rpaku MHOTOUYJICHOB H OTMETUTH y3JIOBBIE TOUYKH (Xi, Yi).
3ajganue 3.
1) Jlns npuBEICHHBIX B TAOJMIE SKCIIEPUMEHTAIBHBIX TaHHBIX (Xi, Yi) OMPENCIUTh MapamMeTphl
JMHEWHOM PErpecCHy ¢ UCIOJIb30BaHHEM BCTPOCHHBIX GyHKIui Mathcad slope u intercept.
2) OT0o06pa3uTh rpau4ecku COBOKYITHOCTh TOYEK BEKTOPOB Xi U Yi U pe3yIbTaThl MIPOBEACHHOM
JINHEWHOU PETPECCUM.
3ajnanue 4.
1) ANNpoOKCUMHUPOBATh JaHHBIC U3 BEKTOPOB Xi U Yi

— MOJIMHOMOM 4-0i1 cTenieHr ipu oMoIY YHKIUI regress u interp;

— HabopaMH IOJIMHOMOB BTOPOrO MOPsAKa C MOMOIIbI0 (GyHKimi l0ess u
interp (mpu span pasuom 0,5 u 2,5).
2) Orobpa3zute rpaduuecKku pe3yabTaThl allllPOKCUMAIINH.
3ajganue 5.
1) AnmpoKCMMHUpPOBATh SKCIEPUMEHTAJIbHbIE NaHHbIE W3 TaONHIl 3HAYEHUH Xi U Yi JTUHEHHOU
KOMOMHAIMen QyHKITHA:
f(x) = a1 fo(x) + a2 f2(x) + as f3(x).
2) KoadduiineHTsl BeKTOpa @ HaiTH ¢ momoInkio Gpyakmnuu linfit.
3) OToOpa3uTh rpa@uueckd COBOKYIMHOCTh TOUYEK BEKTOPOB Xi U Yi U Pe3yIbTaThl MPOBEACHHON
JIMHEWHON perpeccuu oOIero BUa.
BapuanTel 3aganus 5

No 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?
4 arctg x InIn x Sin x
5 o2 1 =
X
6 1+ X Cos x
al Cos—
2+ x 10
7 1 /1+ 52 Cos x
2
1+¢e*
8 X 2 — Cos x . X
Cos— Sin—
2 2
1+e”
10 In(x +5) 1+ x Sin x
11 1 1+ X 1
X x°
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12 Cos x 1 1
1+ X+ X2 1+ X
13 e Cos 4x —eX2
x/3 fA2
14 /1+ o e Sin“(3x)
15 1 X X
— Cos— Cos—
1+x+Xx 10 10

3aganue 6.
1) AUmMpOKCMMHPOBATH AKCIIEPUMEHTAIBHBIC JaHHBIC W3 TAONHUI] 3HAUYCHHUH Xi M Yi QyHKIHEH
BUA:

f (X) _ eU0+U1-X+U2~X2

2) IMapaMeTpsl BeKTOpa U HAWTH ¢ OMOIILI0 GpyHKIMU genfit.
3) OToOpa3uTh rpaguueckd COBOKYIMHOCTbh TOUEK BEKTOPOB Xi U Yi U PE3ylbTaThl MPOBEACHHON
HETTMHEWHOM perpeccuu oOIero Buja.

3amanue 7.

1) BBIMOJHUTH CTiIaKUBAaHKUE DKCIIEPUMEHTATBHON (QYHKIIMU, 3aJaHHON TaOIUIIe 3HaYCHUH Xi 1
Yi, ¢ TOMOIIIBIO BCTpOeHHBIX QyHKIMi Mathcad: medsmooth, ksmooth u supsmooth.

2) Pe3ynbTathl criaaxuBaHusi 0TOOPa3UTh rpauuecKu.

3. Oxupaemplii (e) pesyabtar (bI): opopmiieHHE oTueTra B Buae (aitna

dbopmata «MathCAD»

IIpakTnueckoe 3ansaTue NeS
«YucnaeHHoe uHTerpupoBanue u 1uddepeHuupoOBaHUE»

1. Heap 3ansaTusa: OopMupoBaHUE YMEHUS YMCICHHOTO WHTETPUPOBAHUS U
nuddepennupoBanus B nporpamme «MathCAD».

2. AJITOPUTM BbITIOJIHEHHUS NPAKTHYECKOT0 3a/1aHUS

3ananue 1.
Omnpenenutsd ¢yukiuio f(X) Tabnuyano, Beraucius 3HaueHus yi = f(Xi) B Toukax xi =a + h; ;
i=01,..8;

h= b-a Ha oTpe3ke [a, b].
Bapuants! 3ananus 1
Ne f(x) [a; b] [c; d]
BapHUaHTa
1 1 [0,4; 0,8] [2, 2;1]
tg2x +1
2 Cos3x [0,8; 1,6] [-1,-0,9]
(1—Cos3x)-2
3 1 [0,18; 0,98] [0,5; 0,6]
XV x> +4

23



4 Sinx [0,8; 1,6] [2;2,1]
1+ Sinx
5 y 2100x+2) [0; 0,4] [1,5; 1,6]
6 X2-arctg(x/3) [0,8; 1,6] [1;1,1]
7 €”*-Sin3x [0,4; 1,2] [2; 2,1]
8 ctg2x [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;2,1]
1+ X+ X2
14 1+ x [0,4; 0,8] [1,5; 1,6]
2+ X
15 m [0,4;1,2] [0,5; 0,6]
3aganue 2.

b
BBIYKMCIIUTD HHTETPAI: I f (x)dx:
a
1) ¢ MOMOIIIBIO BCTPOCHHOTO OIEpaTOpa MHTETPUPOBAHUS;
2) o hopmyIie MPSIMOYTOJIbHUKOB;
3) o dhopmyne Cumncona,
4) ¢ TIOMOIIBIO BCTPOCHHOTO ONEpaTOpa MHTETPUPOBAHUS W UHTEPIONISIIHEH
TaOIUIHON QyHKIMH KyOuueckum cruiaitnom (dyukiuu cspline u interp);
5) MeTOaOM  HEOmpeIe/ICHHBIX  KOI(PGHUIMEHTOB Ui  YMCICHHOTO
UHTCTPUPOBAHHS.

3aganue 3.
b

BrerauciauTs naTErpan J f (X)dX MetoaoM MonTte-Kapio. 1 3Toro Heo6Xoaumo:
a
1) onpenenuTh MUana3oH CirydalHbeIX ncen, Harmpumep | = 0...1000;
2) ompenenuTh ¢ MOMOIIBI (GYHKIUMH Nd paBHOMEPHO pacHpeeICHHYIO
CIly4aiiHyI0 BEJIMYHMHY #j HA OTpe3Ke HHTerpupoBaHus [a, b];
3) co3natb BekTop Fj = f(#;);
4) ¢ noMoI1IbI0 GYHKIIMU MEan BEIYUCIUTh UHTETpal.

3ajganue 4.
Haiiti nepBooOpa3Hyro aHanmutTuuecku 3amanHoi Gpynkiun f(X), ncmons3ys komanay Symbolic
— Integrate on Variable.

3aganue 5.
Bbruncnute 3HaueHUs MepBOi 1 BTOpoii pou3BoaHbIX GyHKImHU f(X) B Touke X = c:

1) ¢ momomursto oneparopoB auddepenuporanuss Mathcad;
2) METOAOM  HEONpEICIICHHBIX  KOA(P(GHUIMEHTOB  JUIsi  YUCJICHHOTO
nudpepeHIpOoBaHUS.
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3) Omnpeaenuts ¢yaknuio f(X) tabnmyno, BeuuCIMB 3HaueHus yi = f(Xi) B
Toukax xi =c + hi,1=0,1, ..., 10, h=0,01 na orpeske [C, d].
3azanue 6.
OmnpenenuTh CUMBOJIBHOE 3HAYEHHE MEPBOW U BTOPOl Mpou3BoHbIX f(X), HCHOIB3yst KOMaHIy
Symbolic — Differentiate on Variable.

3. Oxkupaemblii (e) pesyabtar (bI): opopmiieHHE oTueTa B Buae (aitna
dbopmata «MathCAD»

IIpakTHyeckoe 3anATHE Ne6
«Pemenue 00bIKHOBEHHBIX AU GepeHIHATBHBIX YPABHEHHU»

1. Ilear 3ansaTusi: QDopMUpPOBAaHHUE YMEHHUS pelaTh OOBIKHOBEHHBIE
muddepenimanbabie ypaBHeHus B nporpamme «MathCAD».

2. AJIrOpuTM BBHINIOJTHEHHSI MPAKTUYECKOT0 3aJaHUSA

3ananue 1.
Pemuts 3anayy Komm: ? = f(X,¥), y(0) =1, c mrarom h = 0,1 ma otpesxe [0; 1]:
X

— METOJIOM DilJiepa;
— metoaoM Pynre-Kyrra (koaddurmenTs! Ki 3a1ath kak GyHKIMH OT X H Y);
— MeToa0M Anamca;

— ucnonb3ys pyukiuto rkfixed.
BapuanTel 3aganus 1

Ne f(x, y) Ne f(x, y) Ne f(x, y)
BapHaHTa BapHaHTa BapraHTa
1 X+y 6 2y — C0s2x 11 2y + 3e*
2 2X% + 2y 7 y-e®?+2 12 Yy  x
= —e
2
3 e’ — 3y 8 3y —2:Sinx 13 Cosx
3
4 y — Sin x 9 e -y 14 y—4x+5
5 10 2:Sinx +y 15
Y _x ox—J ¢
3 3
3aganue 2.

IToctpouTh rpaduku pemeHui, MoiydyeHHbIX MeTtodamu Oiinepa, Pynre-Kyrra, Anamca u c
nomotbeio ¢yakuun rkfixed. Beraucauts B Touke x = 1 OTHOCHTENBHYIO MOTPEIIHOCTh IS
KaX/I0r0 METo/1a.

3ananue 3.

Haiitu ananutudeckoe (tounoe) pemerne OJY u3 3amanus 1 ¢ momoisio mpeoOpa3oBaHuil
Jlarmnaca (komanmer Symbolic — Transforms — Laplace Transform u Inverse Laplace Trans-
form).

3ananue 4.

Pemmmte 3amauy Komm st cuctemsl O/1Y npu 3a1aHHBIX HauyalbHBIX YCJIOBUSAX Ha oTpeske [0;
2] ¢ marom h = 0,2. Pemats ¢ momomsto Gpyakuuu rkfixed. [loctpouts rpaduku Gpynkuumii u(t) u

v(t).
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Bapuantsl 3ananus 4

Ne Cucrema 0OBIKHOBEHHBIX Hauanbnbie
BapuaHTa mddepeHnnanbHbIX ypaBHEHUH yCIIOBUSA
u(0) u’(0) v(0) v’'(0)
1 =2v+u 1,5 1,5 1 1
{’ =4v—-2U
2 T=-v+ 3u; -1 1 -15 3
{’ =vy—2U.
3 =2v— u; 1,5 1,5 1 1
{’ =4y +u
4 T =5y, 1 1,5 0 2
{’ =v+2u+t
5 '=y+ outt 0,5 15 -1 2
{’ =v+2u—t
6 =2v+ u-+t 0,5 2 1 2
{’ = 4v.
7 =Vt 5 5 -1 1
{’ =5v—Tu
8 =v-5u; 1,5 1 3 1
{’ =2v+tu+t
9 =05+ 2 0 -1 1
{ ‘=4-u+t
10 =Vt -1 2 -1,5 0
{’ =v + 3u.
11 T=y—u-—t; 1,5 1,5 -1 -1
{’ =2v+u.
12 T=5v g -1 1,5 0 -2
{’ =3v+u
13 =v+tu; -0,5 1 -1 2
{’ =v+u—t
14 T=2v—u; 0 -2 0 2
{’ =4y +t
15 =y - 21 3 3 -1 1
{’ =v+ 3u.
3ajanue S.
Ha otpeske [a; b] ¢ ucmons3oBanuem ¢ynkuuii load, score u sbval mpeobpasoBars kpaeByro
3aaqy:
d?y , y
W = f(x, y, ¥'), npu rpanuunbix ycnoBusx y(a) = A4, y(b) = B «k 3amade Komu u HaiiTh

petenue 3amanHoro OJ[Y B 10 mpomMexyTouHbIX TOUKaX ¢ oMolbio ¢yrkimu rkfixed.

BapuanTe! 3aganus 5

Ne f(x, v, ) ['paHu4HBIC YCTIOBHS
BapHaHTa a b v(@) y(b)
1 e’y + oS X 1 2 0 0
2 ysinx+e ™ 2 3 1 0
3 y COS X + tg X 0 1 0 0,45
4 X3y + Cos X 0 1 1 0
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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 15 2,4 0
11 ey -3 -2 3 0
—+X
X
12 , 1 1 2 3 0 0
(x +X) y+X2
13 (10-x)y +x -1 0 2 0
14 y 1 3 15 0
5 +X
X
15 ylnx+1+x 7 8 0 0

3. Oxkupaemplii (e¢) pesyabtar (bI): opopmiieHHE oTueTa B Buae (aitna
dbopmata «MathCAD»

IIpakTnyeckoe 3ansitue Ne7
«Pemenune nuddepeHuHATbHBIX YPABHEHUN B YACTHBIX MPOU3BOIHBIX»

1. leasp 3anaTusi: ®opMupoBaHue yMeHUs pemarh auddepeHnanbHbIe

ypaBHEHUS B YaCTHBIX IPOU3BOAHBIX B mporpamme «MathCAD».

2. AJITOPUTM BbITIOJIHEHHUS NPAKTHYECKOT0 3a/1aHUS

3aganue 1.
BapuanTs! 3aganus |
Ne f(x) a b c
BapHaHTa
1 )4 1 0,1
2 ak- 2 0,1
3 | 4 0,2
4 | 6 0,3
5 | 8 0,4
|
|
|
0 b
6 X(x?—1)
7 sin (mx?)
8 Sin(mx) -cos x
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9 X-sin2(x — 1)
10 4x3-(x — 1)
11 2 1 0,1 0,2
12 a 3 0,2 0,4
13 L 5 0,4 0,6
14 | | 7 0,6 0,8
15 I I 9 0,8 0,9
|
o
0 1 | ~—
b ¢ X
PCHII/ITB 3az[aqy (0] KOJ'IC6aHI/II/I CTPYHI)I e)IHHHqHOfI JJINHBI C 3aKpCHJ'IeHHI)IMI/I KOHIIAMWU:
ou  , o4
ar & et
C HAYaJIbHbBIMHA YCJ'IOBI/IHMI/II
u(x, 0) =1(x),

a—u(x,O):0,0§)c§1;
ot

Y HyJeBbIMH IpaHndHbIMU yeroBusamu: U(0, t) = u(l, t) = 0.

Jlns pemreHus 3amadu mocTpouTh cetky w3 11 y3moB mo X (i=0,1,..10) u mpoBectn
BerurciaeHus st 16 cinoés mo t (j =0, 1, ... 16). BeruriciaeHus: BBINOJIHUTH € IIaroM h mo x,
paBHbIM 0.1 1 mmarom 7 mo t, paBabM 0,05. OToOpasuth rpaduuecku pemenue 3agaun Ha 0-m, 5-
M, 10-M 1 16-M BpEMEHHBIX CITOSIX.

3aganue 2.
Haiitu pemenwne U(x, t) 11s ypaBHEHHS TEIUIOTPOBOJHOCTH € TIOCTOSSHHBIMU KO3 (DUITHCHTAMHU:
ou 6%
—=a_—.,a=1
ot OX

C HaYaJIbHBIMHU YCIIOBHSIMHU:
u(x, 0) =f(x), 0<x<1;
Y TPAHUYHBIMH YCJIOBUSAMH:

u(0,t) =a,
u(l,t)y=nh.
Jlns pemieHus 3amadd mocTpouTh cetky u3 11 y3moB mo X (i=0,1,..10) u mpoBectu
Bbruncienus it 12 cnoés mo t (j = 0, 1, ... 12). BeluucieHus BHIIOJIHUTE ¢ iarom h mo x,

paBubiM 0,1 u marom 7 o t, paBasiM 0,005. OTo6pa3uTs rpaduuecku pemenue 3agaun Ha 0-om,
4-om, 8-oM u 12-oM cClOSIX M TMOCTPOUTh HUHTETPAIbHYIO MOBEPXHOCTh pAaCIpeaeTICHHS
TEMIEpaTyphl B CTepKHE ¢ ToMoIIbio koman bl Graphics — Create Surface Plot.

BapuanTtsl 3ananus 2

Ne f(x) a b Ne f(x) a b
BapHUaHTa BapuaHTa
1 x(x—1) 0 0 9 O +0,5)-cos(2rx) | 05 | 15
2 x3+x2—x 0 1 10 Sin(m x)-cos x 0 0
3 x2(1 —X) 0 0 11 x-sin(2(x — 1)) 0 0
4 x2(1 —X) 1 0 12 In(0,5 + x)-(x — 1) 0,7 0
5 x-sin(2w x) 0 —0,3 13 x-sin(4( x — 1)) — x 0 -1
6 (X — 1)-sinx 0 0 14 x-cos(2rmx) 0 1
7 4x2(x — 1) 0 0,5 15 x-e X(x* - 2) 0 | 04
8 10x3(x — 1) 0 | 05
3ananue 3.
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Haiitu crannonapHoe pacmpeneiecHue TeMIepaTypbl B KBaJpaTHOM IUIACTUHE CO CTOPOHOH 1,
OnMChIBaeMo€e ypaBHeHueM Jlamaca:

o°u  o°u

o +55=0;

ox° oy

C KpaeBbIMHU YCIOBHUSMH BUJA:

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).

Pemats 3amauy ¢ momomnrsio Gpynkiuu relax. J{ist pemienuns 3aadu mocTpouTsb ceTky u3 11 y3mos
mo X (1=0,1,..10) uu3 11 y3nomo y (j =0, 1, ... 10). OToOpa3uth rpapuyecku ¢ MOMOIIbIO
koManael Graphics — Create Contour Plot cramumonapHoe pacnpezneneHue TemIrepaTypbl B
IJIaCTHHE.

BapuanTs! 3aanus 3

Ne fi(y) fa(y) fa(x) fa(x)
BpHaHTa
1 y? cosy + (2 — X3 1+x
—cosl)y
2 &/ — ey? y 1-x3 X2
3 1-y? y sinx+1- — X
x3(1 + sinl)
4 0 y sin x— x3-sinl X
5 e +y(l-e)-1 y 0 x
6 y? cosy + (3— X3 1+ 2x
—cos 1)y
7 0 ¥ sin x— x3-sinl X
8 2ey—(1+ + —y 1-x8 X—2
2e)y’—1
9 —10y? -8y +6 | — 10y — 30y + 22 Ox2 + 7X + 6 Ox2 — 15x — 12
10 — 7y -5y +3 —7y? - 21y + 13 6X% + 4X + 3 6x2 —12x -9
11 1 y+1 1 1+x
12 1 eY 1 e*
13 —y% -5y 4 + 5y —y? X2 + 3x X2+ 3x+4
14 3-7y 7— 6y 4x + 3 5Xx—4
15 0 siny 0 sin x

3. Oxunaemplii (e) pesyabrar (bI): odhopmieHHe oTdeTa B BUE (Qaiina
dbopmata «MathCAD»

IIpakTuyeckoe 3ansiTue Ne8
«CreKTpajbHbIA AHAJIU3 U CHHTE3»

1. Heas 3anaTusi: DoOpMHUpOBAaHHE YMEHHUS TPOBOJUTH CIEKTPAJIbHBIN
aHaym3 1 cuHTe3 B iporpamme «MathCAD».

2. AHFOpI/ITM BBINNOJTHCHUSA NMPAKTHYECCKOT0 3aJaHUsA

[Topsiiok BBIMOTHEHHS TPAKTUIECKOM paboThl No§
3aganue 1.
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1) BeruuciuTh nepBbie mecTh map Ko3hGHUIMEHTOB pasiioxkeHus B psa Oypre pynkiuu f(t) Ha
orpeske [0, 27].

2) octpouts rpaduku 1, 2 1 3 rapMOHUK.

3) Beinonauth rapmonuueckuii cuate3d Qynkumu f(t) mo 1, 2 u 3 rapmonukam. Pe3ymbrarh
CUHTE3a 0TOOpa3UuTh TrpauIecKu.

Bapuants! 3ananus 1

Ne (0) Ne (0) Ne (0)
BApUAHTA BApUAHTA BApUAHTA
1 Cost 6 Cost-Cos|Sint]| 11 Sin( m)
1+ Cos?2t
2 Sin t 7 arctg(Cos0,5t) 12 COS( m )
1+ Cos?2t
3 Sin2t + Sin?3t 8 int 13 o 1007
3+ Sin t + Cos2t €
4 Sin3t 9 Sint + [Sin2(] 14 o
‘Sin t‘ +|Cost] €
S |sin3t| 10 2 15 ot
Cose Sin(%) e 052COS(Sin t)
3aganue 2.

1) BBIMOTHATE KITACCHYCSCKHI CIICKTPaIbHbIN aHanmu3 u cuaTe3 Gpyukiuu f(t).

2) OtoOpasuth Tpaduueckw CHEKTPHl aMIUATYA M (a3, pe3yabTaT CIEeKTPaTbHOTO CHHTE3a
byukuu f(t).

3apjanue 3.

1) BBIMOJAHKUTH YMCIEHHBIH CHEKTpalbHbIM aHamu3 W cuHTe3 ¢QyHknumu f(f). Jas sroro

HE0OX0 MO 33/1aTh UcXoaHY0 GyHKIHo () muckperHo B 32 oTcuérax.
2) Orobpa3uth rpaduueckd CHEKTpbl aMIUIMTYA U (a3, pe3ynbTarT CHEKTPaIbHOTO CHUHTE3a

¢byukuu f(t).

3ananue 4.

BbInoaHUTE CHeKTpanbHblii aHanmu3 u cuHte3 ¢ynkuuu f(f) ¢ momompro BII®. J{iast storo
HEO0XOINMO:

1) 3amaTh ucxonuyro Gynkmwmio f(t) quckperno B 128 orcuérax;

2) BemonHATh Tpsimoe BII® ¢ momompbro ¢ynkmum fft w oToOpazuTh
rpadMYeCKU HaWIEHHBIC CIIEKTPBI aMIUTATY ¥ (a3 MepBhIX IIECTH TAPMOHHK;

3) BemonHUTH obOpatHoe BII® ¢ momompro ¢GyHkiuu ifft w1 oroOpasuth
rpad4YecKu pe3yibTaT CleKTpaibHOTo crHTe3a Gynknuu f(t).

3ajaHue 3.
Beimonauts Gunbtpanuio Gyskimu f(t) ¢ momomnisto BIID:

1) cuHTe3upoBath (QyHknmio f(f) B BHIe TMOJE3HOrO0  CHUTHAlA,
MpeICTaBICHHOro 128 oTcueTaMu BeKTOpa V;

2) K TMOJIC3HOMY CHTHAJIy V TIPHCOCIAWHUTH IIyM ¢ TOMOIIbi0 (pyHkmuu rnd
(rnd(2)-1) u chopmupoBath BekTop U3 128 0TCUETOB 3aMTyMIICHHOTO CUTHAJIA S;

3) nmpeoOpa3oBaTh CUTHAI C IIYMOM S U3 BPEMEHHOW 00JacTH B YAaCTOTHYIO,
ucnoib3ys npsmoe BIID (bynkuus fft). B pesynbrate monmyuurcs curnan f nz 64
YaCTOTHBIX COCTABIISIOUIUX;
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4) BBINONHUTH (QUIBTPYIOLIEE MpeoOpa30oBaHHE C TMOMOUIBIO (PYHKIIUU
XeBucaiina (mapameTp GUIBTpALUU o = 2);

5) ¢ momompro ¢yuakimu ifft BeimonHuTe 06patHOoe BIID 1 moayYuTh BEKTOP
BBIXOJHOIr0O curuania h;

6) MOCTpPOUTH TIpaUKK TMOJE3HOTO CUTHAlIa V W CUTHANA, MOJIYYEHHOTO
¢unbTpanuen 3alryMIE€HHOTO CUTHANA S.

3. Oxupaemplii (e) pesyabtar (bI): opopmiieHHE oTueTa B Buae (aitna
dbopmata «MathCAD»

Kpurtepuu ouenku:

- OIICHKA «3aYTEHOY» BBICTABJISICTCS CTYACHTY, €CJIM OH NPABWJIBHO BBITOTHUIT
paboTy u 0hOpMUI TOJIHBIN OTYET;

- OIIEHKAa «HE 3aYTEHO» €CJIM OH HENPaBWIHHO BBITOIHWI paboTy U 0(hOpMHUIT
IOJTHBIM OTYET, BBIMOJIHWI PabO0Ty, HO HE OGOPMHJI OTYET WM HE BBIMOTHUII
paoory.

IIpuMepHBIi NepeYyeHb TeCTOBBIX 3a1aHUMI

3apaHue Ne1

CraTtuctuueckue MOACIN OTIUYAOTCA OT APYTUX MATCMATUYICCKUX MOI[@J'IGﬁ B
3aBUCHUMOCTHU

Bbibepute oguH 13 5 BapnaHToB oTBeTa:

OT XapakTepa NPUMEHSIEMOr0 METOa MOICIIMPOBAHUS WIIH
MCIIOJIb3YEMOI0 MaTeMaTUYECKOI0 amnrapara

N

oT crioco0a uiau (OPMBI UX MPEICTABICHUS

w
= D =

OT CTEIEHU OTPAXKEHHUSI COOTBETCTBYIOIINX CBOMCTB 0OBEKTOB

N

OT CTCIICHU OTPaXKCHUA onpez[eneHHoﬁ MTOJIHOTBI OOBEKTOB

Ul

oT Hpe,HMeTHOﬁ o0nacT 1 3a1a4 MOACIMPOBAHUA

3apaHue No2

TeopeTHKO-MHOKECTBEHHBIE MOJIEJIN OTJINYAKOTCS OT IPYTUX MAaTEeMaTHYECKUX
MOJEJIEN B 3aBUCUMOCTH
Beibepute oguH 13 5 BapnaHToB oTBETa:

OT XapaKTcpa NIPUMCHACMOIo ME€To4a MOACIUPOBAHNA UIIN
HCIIOJIb3YyCMOI'O MATCMATHUYCCKOI'O allllapaTra

N

ot crioco0a unu GOpMbI UX MPEACTABICHUS

w
= D

OT CTCIICHU OTPAKCHHA COOTBECTCTBYIOINX CBOMCTB OOBEKTOB

N

OT CTCIICHU OTpPaXKXCHUA OHpGI[CJ'ICHHOﬁ ITOJTHOTEI 0OBEKTOB

Ul

oT Hpe,HMeTHOﬁ obiacTu u 3a1a4 MOACIUPOBAHUA

3apgaHue Ne3
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AbcTpakTHO-anreOpandeckue MoAeIu OTINYAIOTCSA OT IPYTUX MaTEMaTUHYECKUX
MOJIEJIEW B 3aBUCUMOCTHU

BbibepuTte oanH U3 5 BapnaHToB OTBETA:
OT XapakTepa MPUMEHSIEMOTI0 METO/1a MOJEIUPOBAHUS UITU
UCII0JIb3YEMOI'0 MaTeMaTUYECKOro armapara

2) oT crioco0a uiau (OpMbI UX MPECTABICHUS

3) OT CTEINEHU OTPAXKEHUSI COOTBETCTBYIOIINX CBOMCTB OOBEKTOB
4) OT CTETICHU OTPAXKCHUS OMPEICIICHHON MOJHOTHI 00BEKTOB

5) OT MPEIMETHOM 00JIaCTH U 3aJ1a4 MOJEITUPOBAHUS

3apgaHue Ned

HeueTkue MOACIN OTIINYAOTCA OT APYI'UX MATCMATUYICCKUX MOI[CJICﬁ B
3aBUCHUMOCTHU

BbiGepute oauH u3 5 BapraHToB OTBETA:
OT XapaKTepa NPUMCHACMOIo MCTO4a MOACIUPOBAHHNA NIINU
HCITIOJIb3YCMOTI'0O MATCMATUYCCKOI'O aIlfapara

1)

2) oT crioco0a uiau (OPMBI UX MPECTABICHUS

3) OT CTEIEHU OTPAXKEHUsI COOTBETCTBYIOIINX CBOMCTB 0OBEKTOB
4) OT CTEIEHU OTPAXKEHUS ONPEIETICHHOM MOTHOTH OOBEKTOB

5) OT MPEeAMETHON 00JIACTH U 3a]1a4 MOJICITUPOBAHUS

3apaHue Ne5

ABTOMAaTHBIC MOACIN OTIINYAIOTCA OT APYIUX MATCMATUICCKUX MOI[GJ'IGﬁ B
3aBUCHUMOCTH

BbiGepute oguH 13 5 BapnaHToB oTBeTa:

OT XapakTepa NPUMEHSIEMOr0 METOa MOICIIMPOBAHUS WIIH
UCIIOJIb3YEMOI'0 MaTEeMaTUYECKOI0 amnrapara

N

oT crioco0a unu GopMbl UX MPEACTABICHUS

w
= D =

OT CTCIICHU OTPAXKCHHA COOTBCTCTBYIOIINX CBOMCTB OOBEKTOB

N

OT CTCIICHU OTPaXKCHUA OHpG,Z[CJ'IGHHOfI MTOJIHOTBI OOBEKTOB

Ul

oT HpGI[MGTHOﬁ o0acT u 3a1a4 MOACIMPOBAHUA

3apaHue N2203

VYKaxxuTe BEKTOp M ClIly4ailHbIX YKCell, UMEIOIIUX SKCITOHEHIIMAIbHOE
pacnpeesieHue.

BbibepuTte ognH 13 6 BapuaHToOB OTBETA:
1) reverse(v)
2) rexp(m, r)
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YKaxkure BEKTOp M CIy4anHbIX YUCET, UMEIOIIUX pacnpenenenue duiiepa.

1)
2)
3)
4)
5)
6)

VYkaxure BEKTOp M CﬂyqaﬁHBIX JUCCJI, UMCHOOINX I'aMMa-paCIpCaCICHUC.

rE(m, d1, d2)
rgamma(m, s)
rgeom(m, p)
rhypergeom(k, n, M, N)

3apgaHue Ne204

BbibepuTte oanH 13 6 BapnaHToB OTBETA:
reverse(v)
rexp(m, r)
rE(m, d1, d2)
rgamma(m, s)
rgeom(m, p)
rhypergeom(k, n, M, N)

3apaHue Ne205

BbiGepute ognH u3 6 BapMaHToB OTBETA:

reverse(v)

rexp(m, r)

rE(m, di, d2)
rgamma(m, s)
rgeom(m, p)
rhypergeom(k, n, M, N)

3apaHue N2206

YkaxuTte BEKTOp M CIy4alHbIX YUCEIl, UMEIOIINX T€OMETPUUIECKOE

(2]

pacupeneieHue.
Bbibepute oguH 13 6 BapnaHToB OTBETa:

1) reverse(v)

2) rexp(m, r)

3) rF(m, di, d2)

4) rgamma(m, s)

5) rgeom(m, p)

)

rhypergeom(k, n, M, N)

3apgaHue Ne207

VYxkaxute BeKTOp K cirydalfHBIX YHCeN ¢ THIIEPreOMETPUICCKUM PACIIPEICTICHHEM.

1)

BbiGepuTe oavH 13 6 BapuaHTOB OTBETA:

reverse(v)
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rexp(m, r)

rE(m, d1, d2)
rgamma(m, s)
rgeom(m, p)
rhypergeom(k, n, M, N)
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10. O0pa3oBaTe/ibHbIE TEXHOJOIMH M METOAMYECKHE YKA3AHUS 10 OCBOCHHIO
AUCUMILUIUHBI (Y4e0HOI 0 Kypca)

OcHOBHOI 00pa3oBaTeIbHON TEXHOJOTUENW NPU HM3YYEHUH AMCLMILIAHBI
ABJIIETCS] MPUMEHEHHUE TEXHOJIOTHH TPAAUIIMOHHOTO 00YUYEHUS.

Ha 06aze, mnonydyeHHbIX Ha JEKUMUSIX TEOPETUUYECKUX 3HAHUW, MpU
POBEJICHUN MPAKTUYECKUX 3aHSITHI BBIABISIOTCA U MPUMEHSIOTCS HEOOXOIUMBIE
CBSI3M MEXKAY TEOPETUYECKMMM 3HAHUSAMU U KOHKPETHBIMU  HAaBbIKAMHU
IIPUMEHEHHUS OTUX 3HAHUM Ha MPAKTUKE.

MCTO}]I/I‘IeCKl/Ie PEKOMEHIANUH 110 UBYUYCHUIO JTUCHUIIJITUHBI

Cucrembl NOAACPKKH HHXKCHCPHBIX PAacideToB

Monayns 1 [Tpaktuueckoe 3anstue Nel
OcHoBbI paboTsI ¢ porpammoii «MathCAD»
Monayns 1 [TpakTudeckoe 3ansTre Ne2
Pemrenne ypaBHeHui
Momynb 1 [IpakTnyeckoe 3ansTre Ne3
WHTeprionsanus u npencKazaHue
Monayns 2 [TpakTrueckoe 3ansTue Ned
Matematuueckass o00paboTka pe3yabTaTOB AKCHEPUMEHTAIbHBIX
JTAHHBIX
Monynb 2 [TpakTrueckoe 3ansTue Neb
YucnenHoe naTerpupoBanue u auddepeHmpoBaHne
Monynb 2 [TpakTrueckoe 3ansTue Neb
Pemenne oObIkHOBEHHBIX TU(BDEepeHIINATEHBIX YPaBHEHUN
Monayns 3 [TpakTruueckoe 3anstue Ne7/
Pemenue nuddepennmanbHbIX ypaBHEHUI B YaCTHBIX MPOU3BOIHBIX
Monyinb 3 [TpakTrueckoe 3ansaTue Ne8

CrekTpalibHbIM aHAIU3 U CUHTE3

MonyJsb 1

Tema. OOmue BOpOCk MAaTEMAaTHYECKOTO MOACITHPOBAHUS.
Heap ¥ 321241 H3VYCHUS.

Heas —  momydeHue TEOPETUUECKUX  3HAHHUM 1o OCHOBHBIM
OCHOBOIIOJIAralOIIUM MMOHSTHUSIM MaTeMaTHYECKOTO MO/JICJTUPOBAHUS
T€XHOJIOTHYECKUX MPOIIECCOB.

3agaum:

1. O3HakOMUTbCSI C OCHOBHBIMM TEPMHHAMU U  ONPEIEICHUSIMU
MaTeMaTU4YEeCKOI0 MOJIETUPOBAHUS.

2. [Tony4yenne mpakTHIECKUX HABBIKOB MATEMATHIECKOTO MOJICTUPOBAHUSI.

N3yunB naHHBIH MOAYJb, CTYAEHT H0JIKEH:

HMeTh MpeACTABIeHHEe O BO3MOXHOM BUPTYAIBbHOM MOJECIMPOBAHUM PAOOTHI
TEXHUYECKOTO YCTPONCTBA U MOJYyYEHHUE HEOOXOJIUMMBIX €ro XapaKTepUCTHUK st
Han0Oosee ONTUMAIBHOTO IPOEKTUPOBAHMUSL.
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3HATh METOJIbI U CPEJICTBA T€OMETPUUYECKOTO MOJCIUPOBAHUS TEXHUUECKUX
00BEKTOB; METOJIOJOTUYECKUE OCHOBBI (DYHKIIMOHMPOBAHMS, MOJCIUPOBAHUS U
CHHTE3a CHCTEM; OCHOBHBICE METOAbl AHAIN3a BO BPEMEHHOM M YaCTOTHOU
00J1acTAX, CIIOCOOBI CHHTE3A.

yMeTb CTPOUTh MAaTeMaTHUYECKHE MOJIed OOBEKTOB M CHUCTEM; MPOBOJUTH
aHaau3, OIICHUBAaTh CTAaTUCTUYECKHUE M JUHAMHYECKHE XapaKTePUCTHKU,
BBITIOJIHSITH QHAJIU3 TEXHOJOTUUECKUX MTPOIIECCOB KaK 0ObEKTOB.

BJAJeTh HaBbIKaMu OQOPMIICHUSI TPOCKTHOM U  KOHCTPYKTOPCKOM
JOKyMEHTalnu B cooTBeTCTBUU ¢ TpeOboBaHusiMu ECKJ]l; HaBbIkaMy IpUMEHEHUS
AJIEMEHTOB aHaJIM3a ATANOB KU3ZHEHHOTO ITUKJIa TIPOTYKIIUH.

Ilpu oceoenuu memot HeoOXO00UMO:
® U3Yy4YUTh yUeOHBIH MaTepuaJl.
¢ BBINOJHUTH MPAKTHYECKHE 32IaHUA 10 TEME.

Moayasb 2.
Tema. Pa3nuunbie METObI PELICHNS HEJIMHEMHBIX YPaBHEHUM.

Ieap u 3a1a4M U3yYeHMS.

Hear — O3HakOMJICHHE U OBJAJICHUE METOAUKAMH KauyeCTBECHHOM U
KOJIMYECTBEHHOU OIIEHKUA TEXHOJOTUYECKUX CUCTEM.
3agaumn:

1. M3ydeHue pas3iWyHBIX MOAXOAOB M METOAMK pacueTra KauyeCTBEHHOU WU
KOJIMYECTBEHHOU OLIEHKHU.

2. ITlomydyeHuwe TmpaKkTUYECKUX HABBIKOB C TOMOIINBIO  BBITTOJIHEHHUS
NPaKTUYECKUX 3aJIaHHUi 1JI 3aKPEIUICHUS] U3YYEHHOI0 MaTepHaa.

HN3yuynB JaHHBIA MOYJIb, CTYACHT J0JIKEH:

HMeTh NpecTaBJIeHne O BO3MOXKHBIX CIIOCO0ax pacyera KOJIMYECTBEHHOU U
KaueCTBEHHOM OLIEHKH TEXHOJOTUYECKUX CUCTEM.

3HATH TCH/CHIIMHA PA3BUTHSI KOMIBIOTEPHOU TpaduKu, ee poib U 3HaUYCHUE B
UHXEHEPHBIX CUCTEMaX M NPUKIAIHBIX @POrpaMMax; THUIOBBIE IAKEThI
OPUKIAJHBIX MPOTpaMM aHaldu3a JUHAMUYECKUX CHUCTEM; KHHEMATHYECKYIO
CTPYKTYPY U KOMIIOHOBKY CTaHKOB.

YMETh DPAaCCUMTBHIBATH OCHOBHBIE KAaYECTBEHHBIC ITOKA3aTENM, BBINOJHSITH:
aHanmM3, CHWHTE3; pa3paldaThiBaTh AITOPUTMBI IIEHTPATU30BAHHOTO KOHTPOJISA
KOOPJMHAT TEXHOJIOTHYECKOTO OOBEKTa; COCTABIATH CTPYKTYPHBIE CXEMBI, HX
MaTeMaTUYEeCKUEe MOJEIH KaK OOBEKTOB; HCIOJIb30BaTh OCHOBHBIE METObI
MIOCTPOEHUSI MAaTEMaTHUYECKUX MOJENEH IPOLECCOB, CUCTEM, MX JJIEMEHTOB U
CHCTEM.

BJIAleTh. HAaBbIKAMHM TOCTPOEHUS TEXHOJIOTUYECKUX CHUCTEM; HaBbIKAMU
HaJAJKN, HACTPOWKH, PETYIUPOBKH, OOCITYXMBAHUS TEXHHUUYECKHX CPEACTB W
CHCTEM.

Ilpu oceoenuu memot Heo6x00umo:
® HU3YYHUTh YU4eOHBbII MaTepua;
® BBINOJHUTH MPAKTHYECKHE 32IaHUA 10 TEMe.

MonayJas 3.
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Tema. IlpoOnembl mnonydenns Ha OBM  cioydallHBIX — YHCIIOBBIX
MOCJIEIOBATENBHOCTEN € 3a/IaHHBIMU BEPOSITHOCTHBIMU XapaKTEPUCTUKAMMU.

Iesap ¥ 32124y U3YYEeHUS.

Heab — N3yuenue n ocBoeHUE BO3MOKHOCTH MIPOBEICHMS CUHTE3a U aHAJIU3a
TEXHOJOTUYECKUX CUCTEM.

3apaum:

1. V3yunTh METONMKY MNpPOBEIEHUS CHUHTE3a U aHAIM3a TEXHOJIOTMYECKUX
CHUCTEM.

2. llonmyuyeHue TPAKTUYECKUX HABBIKOB C IOMOIIBIO BHUPTYaJIbHOIO
AKCIIEPUMEHTA.

N3y4yuB JaHHBIA MOAYJb, CTYAEHT J0JIKEH:

HMeTh TpeIcTaBJIeHre O TaKUX KIIOYEBBIX MOHATHSAX B MaTeMaTHYECKOM
MOJIETMPOBAHUM KaK CUHTE3 U aHAJIU3.

3HATh 00IIMe TPeOOBaHUS K TEXHOJOTMUYECKHMM CHUCTEMaM NPOEKTUPOBAHUS;
OCHOBBI TEXHOJIOTMUECKOI'0 PETYJIMPOBAHUS; CPEJICTBA JJIsI KOHTPOJISI, UCIIBITAHUH,
JTUArHOCTUKHA 000PYI0BaHMUS.

yMeTb pPACCUMUTHIBATH OJHOKOHTYPHBIE U MHOTOKOHTYPHBIE CHCTEMBbI
NPUMEHHUTENIBHO K KOHKPETHOMY TEXHOJIOTHYECKOMY O0BEKTY; paboTaTh ¢ KaKUM-
AM00 M3 OCHOBHBIX THUIIOB MPOTPAMMHBIX CHUCTEM, IMpEAHA3HAYCHHBIX IS
MaTeMaTUYECKOro ¥ MMUTAIMOHHOT0 Moenupoanus Mathcad, Matlab.

BJa/leTh. HABBIKAMHM aHAlM3a TEXHOJIOTHYECKUX TMPOIECCOB M BBHIOOpaA
(GYHKIIMOHAIBHBIX CXEM; HAaBBIKAMH O(QOPMIICHUS PE3YJIbTATOB HCCIECIOBAHUMA U
NPUHATUS PELICHUN.

Ilpu oceoenuu memot HeOOX00UMO:
® N3Yy4YUTh yUeOHBIH MaTepuaJ;
¢ BBINOJHUTH NPAKTHYECKHE PA0OTHI.
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11. VY4yeOHO-MeTOAMYECKOE |

JAUCUHUILUTUHBI (Y4e0HOr0 Kypca)

11.1. O0s3aTesibHAsA JIUTEPATYpa

HH(pOpPMaALIMOHHOE

o0ecrieuenue

No
/o

bubnuorpaduyeckoe onvucanue

Tun (yuebHuk, yueOHoe

rmocoowue,

yueOHo-

METOAHUYCCKOC

rmocoowue,

Jp.)

IPaKTUKYM,

KomnnuecTBO
B
oudInoTeEKE

benos IL. C. Maremartuueckoe
MO/IETTMPOBAHUE TEXHOJIOTHIECKUX
MPOIIECCOB [DNEKTPOHHBIN pecypc] : yueO.
nocobue (koHcnekt aekuuil) / [1. C. benos
; EropbeBckuii TexHON. HH-T ((uiman)
MOCKOBCKOTO ~ TrOC.  TEXHOJ.  yH-Ta
«CTAHKHH». - Eropsesck : ETU MI'TY
"CTAHKMH", 2016. - 121 c. - ISBN 978-
5-904330-02-6.

yuebHoe nmocobue

2BC
IPRbooks"

MemepskoBa B. b. Meramiopexyunue
cranku ¢ YITY [DnektpoHHsIil pecypce] :
yue0. mocobue / B. b. Memepsikoa, B. C.
CrapoayooB. - MockBa : MHOPA-M ,
2017. - 336 vc. un. - (Bwicuee
obOpasoBanue. bakanaspuar). - ISBN 978-
5-16-005081-2.

yuebHoe nmocobue

OBC
"ZNANIUM.C
oM*"

[IpoexTupoBanue TEXHOJOTUYECKOM
OCHACTKH JUIsI PEMOHTa U OOCIY>KHBaHUS
TPAHCIIOPTHBIX U TPaHCIIOPTHO-
TEXHOJOTMYECKUX MAalIUH [ DJIEeKTPOHHbBIN
pecypc] npaktukym / Ces.-KaBkas.
denepan. ya-tr ; [coct. H. IO.
3emusnymHoBa, H. WM. IOmenko]. -
Crasponons : CKOY, 2015. - 150 c.

IIPAKTUKYM

9BC
IPRbooks

Knenunkos B. B. ABTOMaTH3aUA
MIPOU3BOJICTBEHHBIX IPOLIECCOB
[DnexkTpoHHBIN pecype] : yueb. mocodue /
B. B. Knenukos, H. M. Cynran-3ane, A. I'.
Cxuptnanze. - Mocksa : UHOPA-M, 2016.
- 208 c. : un. - (Beicimee oOpazoBaHue.
bakanaspuat). - ISBN 978-5-16-011109-4.

yaebHoe mocobue

OBbC
"ZNANIUM.
CoM"

COT'JTIACOBAHO

Jlupextop Hay4YHOU OUOINOTEKH

«

» 20 T.

MII

A.M. AcaeBa

(noonucy)

(H.0. Pamunus)
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11.2. JonosHuTeJbHAS JIUTEpPAaTypa U y4eOHble MaTepHajbl (ayamo-,
BH/I€0- IOCO0OUSA U JP.)

e (oun HayyHoit oubamorexku TI'Y:

Ne bubnuorpaduyeckoe onucanue Tun (yuebnuk, | KommuectBo
n\r yueOHOe B
rmocoowue, OonbImoTeKe
yueOHo-
METOIMYECKOE
rmocoowue,
PAKTUKYM, JP.)
bype B. M. Teopuss BeposiTHOCTEH W y4eOHUK OBbC «Jlanp»
MaTeMaTu4ecKas CTaTUCTHKA
[DnexTponHHbIil pecypc] : [yueOnuk] / B.
1 |M. bype, E. M. Ilapununa. - CaHkrt-
[letepOypr : Jlanb, 2013. - 416 c. : . -
(YueOHuku s By3oB. CrenuanbHas
auteparypa). - ISBN 978-5-8114-1508-3.
bopoBkoB A. A. Maremarudeckas y4eOHUK OBbC «JIanb»
CTaTUCTUKA [DIEKTPOHHBIA pecypc]|
yueOHuk / A. A. bopoBkoB. - Uzn. 4-e,
2 | crep. - Cankr-IletepOypr : Jlanp, 2010. -
704 c¢. - (Kmaccuueckas  yueOHas
auTepatypa nmo maremaruke). - ISBN 978-
5-8114-1013-2.
Tyran6aeB A. A. Teopus BepoATHOCTEH U yueOHoe OBC «Jlanb»
MaTeMaTu4YecKas CTaTHCTHKA nocobue
[DnmexkTpoHHBIA pecype] : yueb. mocobue /
3 | A. A. Tyran6aes, B. I'. Kpynun. - Cankr-

[letepOypr : Jlanp, 2011. - 224 c. : wun. -
(YueOnuku ama  By30oB. ChnenuanbHas
autepatypa). - ISBN 978-5-8114-1079-8.
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11.3. Ilepeuenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHUKANMOHHOM

cetu "UnTepuer"

Web of Science [DnekTpoHHBI pecypc] : MyJIbTUAMCHUILUIMHAPHAS
pedepartuBHas 6a3a ganabix. — Philadelphia: ClarivateAnalitics, 2016— . —
Pexxum noctyna : apps.webofknowledge.com. — 3arin. ¢ skpana. — f3. pyc.,
aHrII.

Scopus [OnexTpoHHBIl pecypc] : pedepaTuBHas 0Oaza JaHHBIX. —
Netherlands: Elsevier, 2004— . — Pexxum nmocTyma : scopus.com. — 3ari. ¢
sKpaHa. — 3. pyc., aHTII.

Elibrary [DnexTpoHHbIN pecypc]| : Hay4dHas 3JIEKTpOHHas OMOJIMOTEeKa. —

Mockga : HOb, 2000— . — Pexxum noctyma : elibrary.ru. — 3armi. ¢ skpaHa. —
3. pyc., aHriL
Springer  Link  [Dnektponublii  pecypc] : [0a3a  gaHHBIX]. —

Switzerland: SpringerNature, 1842— . — Pesxum goctyma : link.springer.com.
— 3ar. ¢ skpaHa. — S3. aHr.

Science Direct [DneKTpoHHBIH pecypc] : KOJJICKIUS JJIEKTPOHHBIX KHHT
u3natenscTBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum goctyna :
sciencedirect.com. — 3aru. ¢ akpaHa. — SI3. aHIL

11.4. TlepeyeHb MPOrPaMMHOI0 O0ecneYeHn s

Ne Haumenosanue I1O Koun4yecTBo | PekBu3uTHI 10r0BOpa (1ara,

n/n JINIEH3UH HOMeEp, CPOK JAeiiCTBHS)

1 Windows 1398 HoroBop Ne 690 or 19.05.2015r.,
CpPOK JICUCTBUS - OECCPOUHO

2 Office Standart 1398 HoroBop Ne 690 or 19.05.2015r.,
CpOK  JielicTBHs -  OECCpPOYHO;
Horoop Ne 727 ot 20.07.2016r.,
CPOK JIeHCTBHSA - OECCPOIHO
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11.5. Onucanue MaTepHaJbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOH /I
OCyILIeCTBJIeHHUSI 00Pa30BaTEJIbLHOIO MPOLEcCa M0 AUCHUILINHE (MOAYJII0)

Ne n/m

HaumeHoBanue
000py10BaAHHBIX
yueOHbIX Ka0MHETOB,
JabopaTopui,
MAaCTEepPCKHX H 1p.
00BbEKTOB LI
NpoBeaeHUsI
NMPAKTHYECKUX U
JIa0OpaTOPHBIX
3aHATHI

IlepeyeHb OCHOBHOTO
odopynoBanus

dakTHyeckuii agpec
yueOHbIX KaOMHETOB,
JabopaTopui,
MAaCTepPCKHX U AP.

ILromann, M’

KoauuecrBo
MOCAJX0YHBIX MECT

KomnerotepHsiil knacc.
VYuebnast  ayauropus
Ut NPOBEICHUS
3aHATHH JIEKIMOHHOTO
THIIA. VYueOHast
ayauTopus TS
MPOBEICHUSI  3aHATUHI
CEMUHApCKOr0  THIIA.
VYueOHast  ayauropus
JUTst NPOBEICHUS
J1a00paTOPHBIX  PadoT.
VYuebnast  ayauropus
Ut KypCOBOT'O
HPOEKTUPOBAHUS
(BBIMIOTHEHUS
KyPCOBBIX
VYueOnast  ayguropus
ISt HPOBENICHUS
IPYIIIOBBIX u
UHANBHIYaJIbHBIX
KOHCYJIbTalui
VYyebHast ~ aynuTopus
TS MPOBEICHUS
3aHATHI TEKYLIETO
KOHTPOJIS U
MIPOMEXYTOUHON
arrecranuu. (E306)

paoor).

[TepenocHoii
MIPOEKTOP, SKpaH,
KOMITBIOTEPHBIM CTOJI,
CTOIN
MpenoaaBaTeNbCKUM,
CTYII, JTIOCKa
ayJIUTOpHas, CTOM
YUYEHUYECKU I
JaByxmecTHbIH, [TK

445020, Camapckas o0i1.,
T. TonpsaTTH, YL
benopycckas, 16B
no3uis mo TIT Ne9,

3 stax, (E-306)

52,9

15

YuebHast ~ aymuTopus
UL MIPOBEACHUS
3aHATHIL  JIEKIMOHHOI'O
THTA. YueOHas
ayaUTOpHS TUTS
NPOBEIEHUS  3aHATUH
CEMHHAPCKOTO  THIIA.
YyeOHast ~ aymaTOpHs
TUTS KYPCOBOT'O
TIPOEKTHPOBAHUS
(BBITIOTHEHUS
KYPCOBBIX
YyeOHast ~ aymuTOpHs
TUTS TIPOBEICHUS
TPYIIITOBBIX u
WHIABUAYATbHBIX
KOHCYJIbTalUH.
YyeOHast ~ aymaTOpus
TUTS MIPOBEACHUS
3aHATUI TEKYILETO
KOHTPOJIS u

pabor).

Cron
MIPENogaBaTENbCKH,
CTONBI  yICHHUYECKHE
JIBYXMECTHBIE
(MOHOOMIOK) , CTYII,
JIOCKa ayauTOpHAS
(memoBas), kadempa,
TIPOEKTOP, 9KpaH,
Tporieccop

445020, Camapckas o0,
T. TonpsTTH, yiL.
Benopycckas, 16B
rmo3unus o TIT Ne20,

3 srax, (E-309)

71,5

66
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Ne n/m

HaumeHoBanue
000pYA10BAHHBIX
yueOHbIX Ka0MHETOB,
JaboparTopui,
MacTepCcKHUX U Ap.
00BbEKTOB LI
MpoBeAeHUs
NMPAKTHYECKUX U
JIaGOpaTOPHBIX
3aHATHI

IlepeyeHb OCHOBHOIO
odopynoBanus

dakTuyeckuii agpec
yueOHbIX Ka0MHETOB,
JabopaTopui,
MACTepPCKHX U AP.

ILromann, M

KoauuecTrBo
MOCAJT0YHBIX MECT

NIPOMEKYTOUHOU
arrecraruu. (E-309)

KommsroTepHbIit
KJ1acc. ITomemenue
IUIST CAaMOCTOSITEIIbHON
paboThI. YueOnas
ayJIuTopus JUTS
MPOBEACHUS 3aHITHI
CEMHHApPCKOr0  THIIA.
VYueOHass ayauTopus
JUTS KYPCOBOI'O
MIPOEKTHPOBAHUS
(BBIMOJTHEHHS
KYPCOBBIX pabor).
Vuebnass ayauTopus
JUTS MPOBEICHUS
CPYIIIOBBIX u
HMHIUBHIyaIbHbIX
KOHCYJIbTaIIHH.
Vuebnass ayauTopus
JUTS IIPOBEICHUS
3aHATUH TEKYIIEr0
KOHTPOJIS u
MPOMEKYTOUHOM
arrecraru. (I'-401)

Cron  y4eHHYECKHH,
ctyn, [IK ¢ BeIxomom
B CEThb MHTEPHET

445020 Camapckas
001acTh, I. TONBATTH,
yin.benopycckas, 14,
no3urug mo TII Ne 48,
4 orax, (I'-401)

84,8

16
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