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PaGouass mporpamma coctaBieHa Ha ocHoBanmn PI'OC BO wu yueOGHOro mijaHa HarpaBiICHHUS
noaroroBku  (cmemmansHocTH)  15.03.05  KOHCTPYKTOPCKO-TEXHOJOTHYECKOe obecredyeHue

MAaITMHOCTPOUTEJIbHBIX IIPOU3BOJACTB
(k0O u HaUMEHOBaHUE HANPABIeHUs NOO20MOBKY, cheyuatbHocmu 8 coomsememsuu ¢ @TOC BO)

PeIIeH3I/Ip0BaHI/Ie paﬁoqeifl nporpaMmmbl ITUCHUIIIMHBI:

|X OtcyTcTBYyeT

VYuyebnas (pabouas) mporpamma oJ00peHa Ha 3acenaHud  Kadeapbl
IX "O06opyioBaHME M TEXHOJOTUU MAIIMHOCTPOMUTEIHHOTO MPOU3BOACTBA" (IIPOTOKOJI
3acemanmst No 5 ot «20» deBpans 2018 r.).

|: Penenzent
(OondcHocms, yuenoe 36anue, Cmenetb) (noonucy) (U.0. Pamunus)
« » 20 T.
Cpoxk neiicTBusi padoueii MporpaMMbl JUCHUILIMHBI 10 «__ » 20 I.

HNudopmanus 00 akryanusanuu padodeil mporpaMmbl JUCHUILIHHBI:

[Iporokon 3acenanus kadeapsr Ne OT «__ » 20 r.

ITpoTtokomn 3acenanus kagenpsl No 0T «_ » 20 r.

ITpoTtokon 3acenanus kadeaps Ne OT «__ » 20 r.

ITpoTtokomn 3acenanus kagenpsl No 0T «_ » 20 r.
YTBEPX/IAIO

3aBenyromuii kadenpoit

«O6ODV,I[OBEIHI/I€ 1 TCXHOJIOTUU MAIIMHOCTPOUTCIIBHOT'O ITPON3BOACTBA»
(8vinyckarowjeli Hanpasienue (CneyuarbHOCms))

« » 20 1 H.IO. JlornnoB
(noonucy) (A.0. @Pamunus)




AHHOTAIUA
AUCHUIIMHBI (Y4e0HOr0 Kypca)
b1.B./1B.10.02 Cucrembl moaaep:KKN HHKEHEPHBIX PACYETOB

(MHIOEKC 1 HAMMEHOBAaHNE TUCIUIDIHHEL (Y4eOHOT0 Kypca))
1. Heab 1 321241 M3y4YeHUs] JUCHHUILIUHBI (Y4e0HOI0 Kypca)

Lens — chopmupoBarh y oOydarommxcs 3HaHUS, YMEHHUsS U MPUOOpETEHUE
ONbITa TPUMEHEHUS METOJIOB MAaTEeMaTUYeCKOro MoenupoBaHus (pa3paboTka
MaTEeMaTUYECKUX MOjeNiel, TPUMEHEHUE YHCICHHBIX METOJIOB PEIICHUS Pa3IMYHBIX
3aJlay, UCIO0JIb30BaHNE COBPEMEHHBIX MAaTEeMaTUUYECKUX MAKETOB JUIsl PEIICHUs 3a7a4
MaTEMaTUYeCKOr0 MOJICTUPOBAHM) TIPU CHUHTE3€ U HCCIEAOBaHUM cUCTEM
aBTOMATHUYECKOTO KOHTPOJISI U YIPABJICHUS TEXHOJIOTUYECKUMHU MPOIECCAMM.

3amaun:

1. Jate 3HaHUA 1O OOIIMM TPUHUIUIAM M TEHIACHUUSIM TOCTPOCHUS
MaTeMaTHYECKUX MOJIeNIe TEXHUYECKUX CUCTEM, 00OBbEKTOB U MPOIIECCOB.

2. OcCBOUTh YHCIICHHBIC METONBI I TPOCKTUPOBAHMS TEXHOJIOTHYCCKUX
CUCTEM.

3. O3HaKOMUTb C COBPEMEHHBIM MPOTPAMMHBIM OO€CIEUEHUEM JUIS
aBTOMATU3UPOBAHHOIO POECKTUPOBAHUSI.

4. OOyuuTb HaBbIKaM pa3pabOTKM MaTeMaTHUYECKHX MOJENeH OTIAEIbHBIX
MOACUCTEM U UX MPOTPaMMHON peanuzanuu Ha OBM.

2. MecTo aucuuiuiuHbl (yaedHoro kypca) B crpykrype OIIOII BO

Hannas gucuuiuiiHa (y4eOHbI Kypc) oTHOcUTCs K bnoky 1 «JlucuuminHbl
(Momynn)» (BapuaTHBHAS YacTh, IUCIUILTAHBI TI0 BBIOOPY).

JucuuminHbl, yuyeOHbIe KypCchl, HA OCBOCHHMHM KOTOPBIX Oa3HpyeTcsl JaHHAs
mucuuiuinHa (yueOHslii Kypc) — Boiciias maremaruka, OCHOBBI MH(DOPMALMOHHON
KyJabTypbl,  ®usuka, ABTOMaTH3alUMsg  TEXHOJOIMYECKUX  MPOLECCOB B
MalIMHOCTPOEHUHW, Teopusi  aBTOMATUYECKOro  ympaBieHus, TexHosorus
MalIMHOCTPOEHHUS.

JucuuniauHel, y4eOHble KypChl, Al KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHUS,
HaBbIKHU, MIPHOOpETaeMble B pe3yJIbTaTe U3y4eHHUs JaHHOW NUCHUIUIMHBI (y4eOHOro
Kypca) — JUIsl BHITIOJIHEHUS CTYJCHTaMU BBITYCKHON KBaJM(UKALIMOHHON PaOOTHI.

3. Ilnanupyemble pe3y/bTaTbl 00y4YeHHMsl IO JAMCHHUIUIMHE (y4eOHOMY
KypCy), COOTHECeHHble ¢ IUIAHUPYeMbIMHM  pe3yJbTaTaMH  OCBOCHUS
o0pa3oBaTeJIbHOM MPOrPpaMMBbI

dopMupyembie U Ilnanupyembie pe3yJbTaThl 00y4eHUA
KOHTPOJIMPYyeMBbIe
KOMIIEeTeH L1

— CMOCOOHOCTh peniaTh | 3HATh:




CTaHAApTHBIC  3aJa4l | e OCHOBHBIC IIOHATHA, 3a/1a4d U LIEJIM MOJICIIUPOBAHU;
Ipo(eCCUOHABHOM e Kj1accu(pUKAIIMIO MOJICNICH U BUIOB MOJCITMPOBAHUS;
ACATCIILHOCTH Ha | eMeTONBI MOCTPOCHUS MAaTEMaTHYECKOTO  OINHCAHHUS
OCHOBC 00BEKTOB.
UH(QOPMALIMOHHON ¥ | Vyers:
OubMOrpadMueckolt | ¢ ycronp30BaTh OCHOBHBIE 3AKOHBI ECTECTBEHHOHAYYHBIX
KyJIbTypbl C| iucuumiuMH  UIS  COCTaBJIEHHS  MAaTEMATHYECKOIO
HPUMCHCHUCM OIMCaHMs 00BEKTa MOIEIIUPOBAHMYSI.
nH(pOpMaITMOHHO- BlianeTs:
KOMMYHHKAHOHHbIX ® COCTaBJICHUS MOJTHOM CTPYKTYPHOM CXEMBbI
TEXHOTIOTHH 1 © | BeleCTBEHHO-3HEPreTHUECKIX MOTOKOB
yaetoMm - OCHOBHRIX | roxponornyeckoro  mporecca  MPOTEKAIOMIEro B
TpeboBaHHi . TEXHOJIOTHYECKOM OOBEKTE YIIPaBICHHUS,
MH()OPMALHOHHOU e pazpaboTKu JTUHAMHAYECKHIX u CTAaTHICCKUX
oe3omacnoctu (OITK-2)
MPOCTPAHCTBEHHO-PACIIPEICTICHHBIX ~ MaTeMaTHUECKUX
MO/JIeIeH TEXHOJIOTMUECKHUX IPOIIECCOB.
— CHOCOOHOCTD | 3HATh:
BBIIIOJIHATE PAOOTHI IO | @ YUCIIEHHBIE METOIBI PEIICHHS PA3IMYHBIX 3a/1a4;
AAAarHOCTHUKC ® MCTO/IbI BOCCTAQHOBJICHUS OMIIMPHUYCCKHUX
COCTOSAHUA  TUHAMUKH SaBHCI/IMOCTCﬁ;
00BEKTOB ® METObl AHATUTHYECKOTO MOJICTTUPOBAHNS;
MAlIMHOCTPOUTCIIbHBIX | ¢ MeTo 1Bl MMUTAIIMOHHOTO MOIEIMPOBAHHSL.
MIPOM3BOICTB C | Vmers:
HCIIOJIE30BaHHCM epemiaTh ~ COCTaBJICHHBIE  ypaBHEHUSA  (CHUCTEMBI
HEOOXOMMBIX METO/I0B ypaBHEHHH) MOJAETHM C TOMOIIBI0  COBPEMEHHBIX
M CpCACTB  aHAIN3A | \a1eMaTHUeCKNX MAKETOB.
(IIK-12) Bnanets:
® METOJIaMU MaTeMaTU4YeCKOro aHanmn3a u
MOJICTTUPOBAHUS B TEOPETUYECKHUX u
AKCIIEPUMEHTANILHBIX ~ HCCIEIOBAaHUAX B  00JacTu

pazpabotku ACY TII ¢ ucnosib30BaHUEM COBPEMEHHBIX
MaTeMaTHYECKHUX MAKETOB.

TemaTnuyeckoe coaep:kaHue JUCUUILJINHBI (Y4eOHOr0 Kypca)

Pa3nen, moayJb

IMoapasaen, rema

OO0rue BOIPOCHI
MaTEMaTHYECKOTO
MOICTUPOBAHUS

O6H.II/IG BOIMPOCHEI MATCMATHYCCKOT'O MOACIIMPOBAHUSA

HNutepnonsinus no o6mieit hopmyne Jlarpanka

WNutepnonsanust TaOMUYHBIX JaHHBIX 10  dopMysiam
Jlarpanxa

IIponiecc mocTpoeHusi MaTeMaTUIECKOM MOJICITH

ITonunomuansHas AlIIpOKCUMalus

YeObl11eBCKasl anmnpoKCUMaIIHs

CyTb KOMIIBIOTEPHOTO MOAEIUPOBAHUS




OKCIOHEHIIMaIbHAsL perpeccust

[TosimHOMUMAIIBHASL pErpeccust

Pazanunbie METOJIbI
pPELICHUSI HEJIMHEWHBIX
YpaBHECHUU

Paznuunble METObBI pENIEHNS] HETMHEMHBIX YPABHEHUHI

Jlunelinas perpeccusi o0OIIero Buaa

Henuneitnas perpeccus o01iero Buaa

BreraucnurensHbIe OKCIICPUMCHTBI C MAaTCMATHUYCCKHUMU

MOJENSIMA, HUMHUTHPYIOIIUMHU  TOBEJICHUE PEaTbHBIX
00BEKTOB, MMPOLIECCOB MJIU CUCTEM

[TpeobpazoBanue Jlamaca

CrnydaifHple BETWYMHBI W COOBITHS, METOABI UX

IrcHCpalnun u 00J1aCTh UX IMPUMCHCHUA

JIMHEHHOE CrilayKMBaHUE I10 MSITH TOYKaAM

Henuuelinoe criiaxmBaHUE 110 CEMM TOYKaM

[IpobyiemMbl MOTydEHUS
Ha OBM cioy4aitHbIX
YHCJIOBBIX
MOCJIEJOBATEIILHOCTEH
C 3aJaHHBIMH
BEPOSITHOCTHBIMU
XapaKTEpUCTUKAMU

[IpoGiemsr monmyuenust Ha DBM ciryyalfHBIX YHCIIOBBIX
MOCJIEIOBATENbHOCTEN C 3aJaHHBIMU BEPOSATHOCTHBIMU

XapaKTePUCTUKAMHU
Briuncinenre  XapakTEpUCTUK  CUCTEMbl IO €€
ONEPATOPHOM XapaAKTEPUCTUKE

ANTOpUTMBI U METOJIbI  T€HEpalud  PaBHOMEPHO

PaCpCaACICHHBIX cnyt{aﬁﬂmx YHCCJI

MoaenupoBaHue JIOTHUYECKUX QPYHKITUN

Meron ¥ anropuTM pEUICHHS CHUCTEM JIMHEMHBIX
ypaBHeHU meroaoM ['aycca

Kosnebanusi 1 pe30HaHC B MEXaHUYECKOM CUCTEME

Knaccuuecknii CrieKTpalibHbIN aHAIA3 U CUHTE3

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




4. CTpyKTYypa ¥ coepkaHue TUCUUILINHBI (Y4eOHoro Kypca) CucTeMbl MOIEPKKHA UHKEHEPHBIX PACYETOB

Kypc uzyuenus 5
Pazne Hoapa3znen, Tema Buabl yueOHo# padboThl Heo0xoaumebie ®opmbl | Pexomen
J, AyIUTOPHBIE 3aHATHS CamocTosiTeIbHAsI MaTepuaJIbHO- | TeKylle | jayemasi
Moay (B 4yacax) pabora TeXHUYECKHe ro JuTepar
Jb BCEro = @®opMbI IPOBEACHUS dopmbi pecypcol KOHTpPO | ypa (Ne)
= JEeKIHuH, OpraHu3anuu JA
e » E J1a00PaTOPHBIX,
2 2 2, NMPAKTHYECKUX w | caMOCTOSATETHHO
’E = $ = E_ 3aHATHI, METO/IbI § 7|
= E| E| g 2 o0yueHusi, = paGoThbI
= | & % : peajusyiomue “
E | g MpUMeHsIEMYI0
= o0pa3zoBaTe/bHYI0
o TEXHOJIOTHIO
1. 1.1. O6mme Bompocer | 1 2 pabora ¢ myneTuMenuitael | [loBepka | 1,2, 3,4
MaTeMaTHYECKOTO pa3gaToYHbIM € cpeAcTBa KOHCIIEK
MOJICTTUPOBAHUS. MaTepHUaIoM Ta
Brinonnenune JICKIIUH
KOHTPOJIBHOU
paboTHI.
1.2. UnTepnonsuus mno JIaGoparopHas paboTa | 2 paboTa ¢ KOMIIBIOTEpHBIH | oTueTB | 1,2, 3,4
o0reit dbopmyie Nel ¢ mpumenenuem pa3aaTOYHBIM KJ1acc JIEKTPO
Jlarpamxa. KOMITBFOTEPHOU MaTepHaIoM HHOM
TEXHUKHU BUJIE
1.3. WuTepnionsiuus JIaGoparopHas paboTa | 2 paboTa ¢ KOMIIBIOTEpHBIH | oTueTB | 1,2, 3,4
TaOJIMYHBIX JTAHHBIX 110 Nel ¢ mpumenenuem pa3aaTOYHBIM KJ1acc INEKTPO
dopmyiam Jlarpanxka. KOMITBIOTEPHOU MaTepHUaIoM HHOM
TEXHHUKHU BUJIE
1.4. [Tpomecc 1 JlaboparopHas pabora | 2 pabora ¢ KOMIIBIOTepHBIA | oTueTB | 1,2, 3,4




MOCTPOCHHS Nel ¢ npumenennem pa3aaTouHbBIM KJ1acc IIEKTPO
MaTeMaTHU4eCcKOi KOMIIBIOTEPHOU MaTepUuaIoM HHOM
MOJIEIIH. TEXHUKHU BUJIE
1.5.ITommHOMHMANTEHAS JlaGopaTopHas pabota pabora ¢ KOMITbIOTEpHBIM | otueTB | 1,2, 3,4
anMpPOKCUMALHSI. Ne2 ¢ npumenennem pa3aaTouHbBIM KJ1acc IIEKTPO
KOMITBIOTEPHOU MaTepUuaIoM HHOM
TEXHHUKHU BUJIE
1.6. YeObImieBcKas JlaGopaTopHas pabora pabora ¢ KOMITbIOTEpHBIH | otueTB | 1,2, 3,4
anmIpPOKCUMAIIHS. Ne2 ¢ npumenennem pa3aaTouHbBIM KJ1acc JJEKTPO
KOMITBIOTEPHOU MaTepUuaIoM HHOM
TEXHHUKHU BHJIC
1.7. Cytp JlaboparopHas pabota paboTa ¢ KOMITbIOTEpHBIM | otueTB | 1,2, 3,4
KOMITHIOTEPHOTO Ne3 ¢ npumenennem pa3aaTouHbBIM KJ1acc JNEKTPO
MOJICTTUPOBAHUSI. KOMITBIOTEPHOU MaTepuaIoM HHOM
TEXHHUKHU BHJIC
1.8.OkcnoHeHmanbpHa JlaboparopHas pabota paboTa ¢ KOMITbIOTEpHBIH | otueTB | 1,2,3,4
S PETPecCHsL. Ne3 ¢ npumenennem pa3aaTouyHbBIM KJ1acc JNEKTPO
KOMIBIOTEPHOU MaTepuaIoM HHOM
TEXHHUKHU BHJIC
1.9.IlonnHOMUaNbHAS JlaGoparopHas pabota paboTa ¢ KOMIIBIOTEpHBIH | oTueTB | 1,2, 3,4
perpeccusi. Ne3 ¢ npumenennem pa31aTouyHbIM KJ1acc JMEKTPO
KOMITHIOTEPHOM MaTepHaioM HHOM
TEXHHUKHU BUJIE
2.1. Paznuunsie JlaGoparopHas pabota paboTa ¢ KOMIIBIOTEpHBIH | oTueTB | 1,2, 3,4
METO/TBI peleHus Ned4 ¢ mpumeneHuem pa31aToyHbIM KJ1acc JJIEKTPO
HEJIMHENHBIX KOMIBIOTEPHOM MaTEPUAIIOM HHOM
YpaBHEHUH. TEXHUKHU BUJIE
2.2. Jluneitnas JlaGoparopHas pabota paboTa ¢ KOMITBIOTepHBIH | oTueTB | 1,2, 3,4
perpeccust o01ero Ne4 ¢ npumenennem pa3aaTouHbIM KJ1acc INEKTPO
BUJIA. KOMITHIOTEPHOM MaTepHaIoM HHOM
TEXHHUKHU BUJIE
2.3. Henunelinas JlaGoparopHas pabota paboTa ¢ KOMIIbIOTepHBIH | otuerB | 1,2, 3,4




perpeccus o01ero Ne5 ¢ npumenennem pa3aaTouHbBIM KJ1acc IIEKTPO
BUJIA. KOMIIBIOTEPHOU MaTepUuaIoM HHOM

TEXHHUKHU BUJIE
2.4.BrrynciaurelbHbIe 1 pabora ¢ mynpTuMeauitael | [ToBepka | 1, 2, 3,4
IKCIIEPUMEHTHI C pa3aaTouHbBIM € cpelcTBa KOHCIIEK
MaTeMaTH4eCKUMHU MaTepUuaIoM Ta
MOJICIISIMU, Brimonnenune JICKITUH
UMUTUPYIOITIMHI KOHTPOJIbHOMN
MOBEJICHUE peabHBIX paboTBhL.
00BEKTOB, TMPOIIECCOB
WJIA CHCTEM.
2.5.IlpeobOpa3zoBanue JlaGopaTtopHas pabora | 1 pabora ¢ KOMITbIOTEpHBIM | otueTB | 1,2,3,4
Jlannaca. Ne5 ¢ mpumenennem pa31aToO4YHBIM KJ1ace 3JIEKTPO

KOMITBIOTEPHOU MaTepuaIoM HHOM

TEXHHUKHU BHJIC
2.6. Cny4aiinble 10 pabora ¢ MyIbTUMEANIHBL | ycTHbIM | 1,2, 3,4
BEJIMYUHBI U COOBITHS, pa3aaTouyHbBIM € cpencTBa OTIpoc
METOJIbl UX TeHepaIluu MaTepuaIoM
u obacTh ux Brimonnenue
MPUMEHEHHUS. KOHTPOJIbHOMN

paboTHI.

2.7. JIuneitHoe JIaGoparopHas pabota | 1 pabora c KOMIIbIOTEpHBI | oTueTB | 1,2, 3,4
CTJIQKMBAHKUE TI0 TISATH Ne6 ¢ nmpumenennem pa3aaTouyHbBIM KJ1acc JNEKTPO
TOUKaM. KOMIBIOTEPHOU MaTepuaIoM HHOM

TEXHHUKHU BHJIC
2.8. Henuneiinoe JlaGoparopHas pabota | 1 pabora c KOMIIbIOTepHBIH | oTueTB | 1,2, 3,4
CTJIQKMBAaHUE TI0 CEMHU Ne6 ¢ nmpumeHeHnEeM pa3aaTouHBIM KJiacc JNEKTPO
TOYKaM. KOMIIBIOTEPHOU MaTepuaIoM HHOM

TEXHHUKHU BHJIC
3.1. [TpoGnembr 10 pabora ¢ MyJbTUMEINIHB | ycTHBIN | 1,2, 3,4
nonydeHuss Ha DOBM pa3aaTOYHBIM € cpelcTBa orpoc
CIIYYalHBIX YHCIIOBBIX MaTepHaIOM




IIOCJIEI0BATEIbHOCTEN Brimonnenune
c 3aJJaHHBIMU KOHTPOJIbHOM
BEPOSTHOCTHBIMH paboTHI.
XapaKTePUCTUKAMH.
3.2. Boluncnenue JIaGoparopnas pabota | 1 pabora c KOMIIBIOTepHBIN | oTueTB | 1,2, 3,4
XapaKTEPUCTUK Ne6 ¢ npumenennem pa3gaTouHbIM KJ1acc JIEKTPO
CHCTEMBI TIO €€ KOMITBIOTEPHOM MaTepraIoM HHOM
OIepaTopHOU TEXHUKU BUJIC
XapaKTEPUCTHKE.
3.3.  AIroput™Mbl H JlaGopaTtopHas pabora | 1 pabora ¢ KOMITbIOTEpHBIM | otueTB | 1,2, 3,4
METO/IbI reHepanuu Ne7 ¢ mpumenennem pa3gaTo4YHbIM KJ1acc 3JIEKTPO
PaBHOMEPHO KOMITbIOTEPHOM MaTepuaioM HHOM
pacrpeneneHHbIX TEXHUKU BUJIC
CJIy4alHbIX YHMCEIL.
3.4.MonenupoBaHue JlaboparopHas pabora | 1 pabora ¢ KOMIIIOTepHBIA | oTueTB | 1,2, 3,4
JOTMYECKUX (PYHKIIMH. Ne7 ¢ npumenennem pa31aToyHbIM KJiacc JIEKTPO
KOMITHIOTEPHOM MaTepHaioM HHOM

TEeXHUKU BUJIC
3.5. MeTon u anroputm JlabopaTtopHas pabora | 1 pabora ¢ KOMIIBIOTepHBIA | oTueTB | 1,2, 3,4
pelLeHus cHCTEM Ne7 ¢ npumenennem pa31aToyHbIM KJ1acc JJIEKTPO
JMHENHBIX ypaBHEHUU KOMITBIOTEPHOU MaTepHUaIoM HHOM
metoznoM ["aycca. TEeXHUKU BUJIC
3.6. Konebanus wu JIaGoparopHas pabota | 1 paborta c KOMIIbIOTepHBIN | oTueTB | 1,2, 3,4
pe30HaHC B Ne8 ¢ mpumenennem pa3aaTouHbBIM KJ1acc JNEKTPO
MEXaHUYECKOM KOMITbIOTEPHOM MaTepHuaioM HHOM
cucTeMe. TEXHUKHU BUJIC
3.7. Knaccuueckuii JIaGoparopHas pabota | 1 pabora c KOMIBbIOTEpHBIH | oTueTB | 1,2, 3,4
CIIEKTPAJIbHBIN aHAJIN3 Ne8 ¢ mpumeneHnnem pa3gaToO4YHbIM KJ1acc 3JIEKTPO
U CUHTE3. KOMITbIOTEPHOM MaTepHagIoM HHOM

TEXHUKHU BUJIC

Hroro: 56
72
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5. KpnTeplm N HOPMBI TEKYIIETI0 KOHTPOJIA U HpOMe)l(yTO‘IHOﬁ aTrecranmumn

@DopMBbI TEKYIIET0 KOHTPOJIA

YcioBus 10NycKa

Kputepun u HOpMbI OlIEHKH

3ammura oTuéTa o
nabopatopHoit pabore Nel-
No20

Brimonaenue
COOTBETCTBYIOIINX
Ja00paTOPHBIX PaboOT TpHU
HAJIMYUU OTYETOB 0
MpoJIeIaHHOW paboTe B
pexomeHyemMoit hopme

PabGoThl ornenuBaroTcs mo OwHapHOM cucteMe (oTpaboTaHa / He
oTpaboTaHa).

Kputepuu orneHKH:

o MOJTHOTA M TOYHOCTH BBITTOJTHEHUS JTa0OPaTOPHBIX PaboT;

o COOTBETCTBHE BBHIMTOJTHEHHBIX PA0OT BBITAHHOMY 33IaHUIO.

3anmTa KOHTPOJIBHOM pabOThI

Brimmonaenune

PaGora oueHuBaercss 1Mo OWHApPHOW cuUCTeME (3auTeHO / He

KOHTPOJIbHOM pabOThl B | 3aYTEHO).
pekoMeHryemoit popme Kputepun ouieHku:
o MOJIHOTA ¥ TOYHOCTh BBITIOJTHEHUSI KOHTPOJIBHOM paboTHhI;
o COOTBETCTBHE BBITIOJIHEHHOUW paOOThl BBIIAHHOMY 3aJIaHUIO.
dopma npoBeaeHUs YciaoBus qonycka Kpurepuu u HOpMbI OLIEHKH
NPOMEKYTOYHOU
arTrecTanun
3au€T 1O TeopeTHuuecKkoMy | BelmoaHeHue BCEX «3a4TEHO» [loHnMaHue  CTYJIEHTOM  Marepuala
MaTepualy AUCUUILITAHBI MPEAYCMOTPEHHBIX Kypca:
Ja00paTOpHBIX paboT ¢ o CTYJCHT IPaMOTHO, C TIOHUMAaHUEM,

OIICHKOM «0TpaboTaHa»
Brinosnenue
KOHTPOJILHOM paboThl C
OIIEHKOH «3a4YTEHO»

OTBCYACT Ha IIOCTABJICHHLIC BOIIPOCHI,
OPHUCHTUPYCTCA B TCPMHUHOJIOTUH KypCa, B
CIIpaBOYHLIX MATCpHaAJIaX

«HC 3a4TCHO» HGI[OCTaTO‘—IHOC IIOHUMAHHUC MaTcpualia

Kypca:
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o CTYAEHT TEPSETCSA B TEPMUHOJIOTUN
Kypca, HE OPHUEHTHPYETCS B OCHOBHBIX
MOHATHAX, 3aTPYyAHACTCS IIPU OTBETE HA
BOIIPOCBHI, HE MOJKET BECTU I'PAMOTHBIN
JUaJor 1O 3ajadaM M [poOsiemam,
paccMaTpUBAEMbIM B TUCLUIUIMHE
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6. Kpurepuu 1 HOpMBbI OlIeHKH KYPCOBBIX padoT (IPOEeKTOB)

He mpemycMoTpeHO y4eOHBIM TUTAHOM

7. IlpuMepHasi TeMaTMKa NHCbMEHHBLIX PpadoT (KypcoBbIX, pedeparos,
KOHTPOJILHBIX, pACYeTHO-TPa(hueCKux u ap.)

Ne i/t TeMmbl

1 CrnyyaiiHble BETUYUHBI U COOBITUS, METOJbl UX T€HEpAIlMU U 00JIACTh UX
MPUMEHECHUS

2 [TpoGiembr IIOJTy4ECHUS Ha S5BM CIy4YaWHBIX  YHUCIOBBIX
MOCJIEA0BATEIbHOCTEN c 3aIaHHBIMU BEPOSITHOCTHBIMH
XapaKTEepUCTUKAMU

3 [IpeoOpazoBanue Jlamnaca

4 BrluncieHne XxapakTepUCTUK CHCTEMBI IO €€ ONEepaTOPHOM
XapaKTEPUCTHUKE

5 AJTOPUTMBI U METOJIbI TEHEpPAIlMM PaBHOMEPHO PpAacCHpeaeICHHBIX
CIyYalHBIX YUCE

6 MopenupoBaHue J0THYECKUX QYyHKIHI

8. Bompoce! Kk 3a4ery

Ne n/m Bomnpockl

1 OO61re BOnpochl MATEMAaTUYECKOTO MOACIUPOBAHUS

2 HNmuraimonusie Moaeau

3 Nutepnonsinust mo o6mieit dopmyne Jlarpanxka

4 WNuTtepnossnus TAOJUYHBIX JaHHBIX 10 popmynam Jlarpanxka

5 [Ipoiiecc MOCTPOCHUSI MATEMATHUYECKOM MOJIEIH

6 [TonrHOMUANIbHAS ANMPOKCUMAIIHSI

7 YeObI11eBCKasl anmnpoKCHUMaIIs

8 CyTbh KOMIBIOTEPHOTO MOJIEIUPOBAHHUSI

9 OKCIOHEHITHAIbHASL PETPECCHS

10 | IlommHOMUAIBHAS pETpECcCUs

11 | PaznuyHble METOBI PEIICHHS] HEIMHEWHBIX YpaBHEHUN

12 | JIuneitHas perpeccus o0IIero Buaa

13 | HenuneitHas perpeccus o0Iero Buaa

14 | BelUBCIUTEIbHBIC OKCIIEPUMEHTHI € MaTeMaTHYECKUMH  MOJICIISIMH,
UMUTHPYIOIIMMH IIOBEJICHUE PEATbHBIX 00BEKTOB, ITPOIIECCOB MU CUCTEM

15 | JIuHeiiHOE CcriiaKMBaHUE 10 MSATH TOYKaAM

16 | HenuHeiHOE CrIaKUBaHKUE 1O CEMU TOYKAM

17 | Cnyuaiinble BeTUYHHBI U COOBITHSI, METO/IBI UX TEHEpaAIuu U 00JIaCTh UX
MpUMEHEHUS

18 | [IpoGnembl [IOJTy4EeHUS Ha OBM CIIy4alHbIX YU CJIOBBIX

HOCH@)IOB&TGHBHOCTCI\/'I C 3aJaHHBIMHI BCPOATHOCTHBIMHU




XApaKTCPHUCTHUKAMHU

19 | Ilpeobpazosanue Jlammaca

20 | Beruucnenue XxapakTepUCTHK CUCTEMBI 110 €€ ONePaTOPHO
XapaKTEPUCTHKE

21 | AIropuTMBI M METOJIbl TEHEpallid PaBHOMEPHO pacIpe/iesIeHHbIX
CIIy4alHBIX YHCell

22 | MonenupoBaHHe JIOTHIECKUX (PYHKIIUM

23 | 3aryxaronme ¥ HapacTalolmue KoJIeOaHus

24 | Mertox U aidropuT™M pELICHUS CHCTEM JUHEHHBIX YpaBHEHH METOIOM
l'aycca

25 | Konebanus u pe30HaHC B MEXaHUYECKON CUCTEME

26 | Kiaccuueckuil cieKTpasibHbIA aHAJIN3 U CUHTE3

27 | CyTb KOMIIBIOTEPHOTO MOJIECIUPOBAHHUS

28 | MoaenupoBaHue TEXHOJIOTHYECKUX MPOIECCOB

29 | Marematnueckoe oOecrieueHre Py aBTOMATH3aIlUN

30 | MogenupoBaHue CHCTEM aBTOMATUYECKOTO yIpaBIeHUS
TEXHOJIOTHYCCKIUMH TPOIECCAMH

31 | O6umme BOpPOChl MATEMAaTHYECKOTO MOICITUPOBAHUS

32 | UmuTaniMOHHBIE MOJIETTH

33 | Uutepnossinus mo obuieit dhopmyne Jlarpanxa

34 | Uarepnossanus TaOJUYHBIX JaHHBIX N0 Gpopmynam Jlarpanxka

35 | Ilpormecc mocTpoeHHss MaTeMaTHIECKONH MOJIEIH

36 | [TormHOMMATIbHAS aIPOKCUMAITHS

37 | YeObImeBcKasl ammpoOKCHMAIIHs

38 | CyTb KOMIIBIOTEPHOTO MOJICIUPOBAHHUS

39 | OKCrioHEeHITMAIbHAS PETPECCHs

40 | [TonmHOMHMANIbHAS pETPeCCHsl

41 | PaznuuHble METOIbI PELICHUS] HETMHENHBIX YPaBHEHUI

42 | Jluneiinas perpeccus o01Iero Buaa

43 | Henuuelinas perpeccus o01Iero Buaa

44 | BeluncnuTeNnbHBIE OKCHEPUMEHTHI C MAaTeMAaTHUYECKUMH  MOJICIISIMH,
UMUTUPYIOIIMMHU IMOBEJICHUE PEAThbHBIX O0BEKTOB, MTPOIIECCOB UITU CUCTEM

45 | JluneriHOE CTIIQXKUBAHUE T10 MATH TOYKAM

46 | HemmueliHOE CTiIa)KMBAaHUE 10 CEMU TOYKAM

47 Crnyyalinble BEJIMUMHBI U COOBITHS, METOJIbI UX T€HEPALIMU U 00JIaCTh UX
IPUMEHEHUS

48 | IIpobaemsl [OJIy4YEHUS Ha 9BM CITyYalHBIX YUCIOBBIX
MOCTIEI0BATEIHbHOCTEH C 3aJTaHHBIMU BEPOSITHOCTHBIMHU
XapaKTEPUCTHKAMU

49 | Ilpeobpa3oBanue Jlammaca

50 | Beruucnenue xapakTepUCTUK CUCTEMBI TI0 €€ OTIepaTOPHOU

XapaKTEPUCTHUKE
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9. ®oHA OLEHOYHBLIX CPeACTB /JIsl TNPOBeJIeHUS NPOMEKYTOYHOM
arrecTanuu 00y4aloUUXCcH M0 AUCIHUILINHE

9.1. lacnopT (poHAA OLIEHOYHBIX CPEJICTB

Ne
n/n

KonTposmpyembie pa3aesibl
(TeMbl) AMCHUIJINHBbI

Kon
KOHTPOJIUPYEMOM
KOMITeTeHIIUHN
(WM ee YacTH)

HaumMmeHoBaHue

OLCHOYHOI' 0 CpeacTBa
1

Monyns 1. O61ime Bonpochl
MaTeMaTUYECKOTO
MOJICTTUPOBAHUS.

OIIK-2, [1K-12

OT4eT 1o BBIITOJIHEHUIO
MPAKTAYECKOTO
3aganus |

«OcHOBBI  pabOTHl €
IIPOTPaMMON
«MathCAD». Otuer o
BBITIOJTHEHHUIO
MPAKTUYECKOTO
3aJaHusg 2

«Pemenune
YPaBHEHHUIN.

OTuyeT 110 BBIIOJHESHUIO
MPAKTUYECKOTO
3ajganus 3
«HTEpNOISIIAS u
MIPEJICKA3aHUE)

Monayns 2. Paznuunbie
METOJbI PEIICHHUS
HEJIMHEWHBIX YPaBHEHUH.

OITK-2, TIK-12

OT4eT 1o BBITTOJIHESHUIO
MPAKTAYECKOTO
3aganusa 4
«MaremaTtuueckas
obpaboTka
pE3yIbTaTOB
AKCIIEPUMEHTAJIBHBIX
JTAHHBIX».

OT4eT 1o BBIITOJIHEHUIO
MPAKTUYECKOTO
3aaHus 5

«YUucnenHoe
HHTETPUPOBAHUE u
nudpepeHpoBaHuey.
OT4eT 1o BBITIOJIHESHUIO
MPAKTAYECKOTO
3agaHus 6

«Pemnienne

1 PexomeHnnyemblil mepevyeHb OLEHOYHBIX CPEACTB MpeACTaBiieH Ha caiite YMY
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OOBIKHOBEHHBIX
1 pepeHInanbHbIX
YPaBHEHHIN.

Mopyns 3. [IpoOnemsl OT4eT Mo BBITOTHEHUIO
[IOJy4EeHUs Ha S5BM IIPAKTUYECKOIO
CIIy4alHbIX YU CIIOBBIX 3agaHus 7
IIOCJIEIOBATEIBbHOCTEN C «Pemenue
3a/IaHHBIMU BEPOSTHOCTHBIMU g depeHIMaTbHBIX
XapaKTEPUCTUKAMU. OITK-2, [TK-12 YPAaBHEHUN B YACTHBIX
IIPOU3BOJAHBIX).
OT4eT No BBITOIHEHUIO
IIPAKTUYECKOTO
3a1aHus 8
«CriekTpanbHbIN
aHAJIM3 U CUHTER).

9.2. TunoBbie KOHTPOJIbHbIE 3aJaHUSI UJIM MHble MaTepPHAJIbl, HEOOXOAUMbIE
JIJIS OLEHKH 3HAHWH, YMEHHUH, HABBIKOB W (HJIM) ONbITA 1eATEJIbHOCTH,
XapaKTepU3ylOUuX JTanbl (POPMHUPOBAHUSA KOMIIETEHIUMA B mpolecce
0CBOEHHUS 00pPa30BaTeJIbHOI MPOrPaMMBbI.

Kowmmekt MMPAKTHYCCKUX Sa,I[aHI/Iﬁ

IIpakTnueckoe 3ansaTue Nel
«OcHOBBI padoTsl ¢ mporpammoii «MathCAD»

1. Hean 3ansTusi: dopmupoBaHue OOIIETO MPEACTABICHHUS pPabOTHI C
nporpammoit « MathCAD».

2. AIropuTM BBINIOJIHEHNUS] IPAKTHYECKOI0 3a1aHUS

3aganue 1.
Berunciants:
1) +/100; 2) |-10| =; 3) 10! =
OTO M BCE OCTaJbHBIE 3a/laHusl CHAOIUTh KOMMEHTApHUSMH, HCIONb3ys KoMaHasl ~Text” —
Create Text Region” unmu "Text” — "Create Text Paragraph”.
3amanue 2.
1) Onpenenuts nepeMeHHBbIE:
a:=3.4; b:=6.222; ¢ = 0.149; (mpuyemM MepeMeHHYIO ¢ — TTI00aIbHO).
2) BluMcauTh 3Ha4EHUS BBIPAKEHUS:
3

Z = 2ab+3c © N =e"" . cos2,

\/(aZ +ba+C).C b

16



3) C nomompio komauabsl ‘Math” — "Numerical Format” — “Displayed
Precision” W3MEHHUTh TOYHOCTH OTOOpa)KEHUS PE3YJbTATOB  BBIYMCIICHUSA
TJ100aBHO.

3amanue 3.
BriBecTH Ha 9KpaH 3HAYCHUE CUCTMEMHOU KOHCMAHMbL T U YCTAHOBUTh MaKCUMAIIBHBIA (opmar
e€ 0TOOpaKeHUS TOKAIbHO.

3amanne 4.
BrinoaHuTk crienyomme onepanu ¢ KOMIUIEKCHBIMHU YUCIIAMU:

Z:=-3+2i;|Z|=:Re(@) =: Im@2) = arg(Z) =; NZ = ; J-5=; 2Z =; 71:= 142i; 72:=
3+4i: 21472 =:71-22=:71-22=: Z1/Z2 =,

3aganue 5.
BrinosHuTh cnegyromuye onepanum:

=1 . 10; Yi=; JJG(+D=; Oj'4x2-lg(x+2)dx—- lfde—- X=2;
. R 3 " s (sin2x)? o
d s d .

— X’ =; —sin(x) =.

dx dx 9

3apnanue 6.

Omnpenenuth Bektopsl d, S u R dyepe3 muckperHbiii aprymeHT 1. OToOpasuTh rpapuyecky,
tabnmuyHo 3amanubie Gpynkuuu Ri(di) u Si(di), ucronssys komanmy Graphics — Create X-Y —

Plot. Yto6s1 ohopMuTh rpaduk, HEOOXOIMMO BBITOJHUTH CIICIYIONME KOMAH/IBI.
i di Si Ri
0 0,5 3,3 2
1 1 5,9 3,9
2 15 7 4,5
3 2 6,3 3,7
4 2,5 4,2 1,2

1) IlenkHyTh MbIIBIO Ha rpaduke, 4YTOOBI BBIAEIUTH €ro, MPHU 3TOM
MathCAD 3amenut mento Graphics va menio X-Y Plot.

2) Beiopate X-Y Plot — Format (mosiButcst muanoroBoe okHo ''Formatting
Currently Selected X-Y Plot") u ordopmarupoBath rpaduk Tak, 4TOObI B KaXkIOM
y3510Bo#i Touke rpaduka pyukimu Si(d;) crosn 3Hak Buaa [ (Traces — Symbol —
box), a rpapux ¢ynkuuu Ri(di) oroOpasuth B Buae ructorpammbl (Trace — tupe
— bar).

3) Hanectu nmunuu cetku Ha rpaduk (X-Y Axes — Grid Lines) u oto0pa3uth
nerenny (Traces — Hide Legend).

3ajnanue 7.
[Toctpouts nexaptoBsl (X-Y Plot) u nonsipusie (Polar Plot) rpaduku cienyronmx GyHKInM:

X (a) =cos(a) -sin(x);

Y(a):=15c0s(@)? -1

P(a) :=cos(x).

st aTOr0 HEOOXOAMMO OMPENETUTh 0. KaK TUCKPETHBIA apryMeHT Ha uHTepBasie or 0 1m0 27 ¢
rarom 7/30.

Omnpenenutsb 1o rpadguky X-Y Plot koopauHaTh! 11000# U3 TOYEk nepecedeHus rpadukos Y(a) u
P(a), nnst aToro HE0OX0AUMO:

1) Boizenurs rpaguk u Boiopath X-Y Plot — Zoom (nmosiBurcsi 1uajnorosoe oxkHo "X-Y
Zoom") nJis1 yBeJIM4eHHUsI YaCTH rpaduka B 00/1aCTH TOUKH NepecedeHus;
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2) Ha wuyepTexxe BBIAEIUTH MYHKTUPHBIM MPSMOYTOJBHUKOM OKPECTHOCTD
TOUKH repeceueHus rpadukoB Y(a) u P(a), KOTOpYIO HY>KHO YBEIHUNTb.

3) Haxxatp kHOnIKY Zoom, 4TOOBI epeprcoBaTh rpaduk.

4) UtoOsI cenaTh 3TO N300paKeHHUE MMOCTOSITHHBIM, BRIOpATh Accept.

5) Beiopats X-Y Plot — Trace (mosiBuTcs AranmoroBoe okHo "X-Y Trace").

6) BayTpu depTexa HaxaTh KHOTKY MBIIIHA U MEPEMECTUTh YKa3aTeIh MBIIIIH
Ha TOYKY, YbM KOOPJAMHATHI HYKHO YBUJETh.

7) Beiopats Copy X (unu Copy Y), Ha cBOOOAHOM T0JI€ IOKyMEHTa HaOpaTh

Xper := (wm Yper :=) u BeiOpaTh MyHKT MeHI0 Edit — Paste.
8) Berunciuth 3Hauenus pyukuuii X(a) u Y(o) npu o:= n/2.

3ananue 8.
Ucnonb3ys komanay Math — Matrics co3nate marpuiy Q pasmepom 6] Ha 6, 3amoaHUTH €€

POU3BOJILHO U 0TOOpa3uTh rpaduuecku ¢ momomsio komanasl Graphics — Create Surface Plot.

3aznanue 9.
[Toctpouts rpadux mosepxuoctu (Surface Plot) m xapry mmuuit ypoBus (Contour Plot) mms

q)yHKI_[I/II/I ABYX IICPEMCHHBIX !
X(t,a)=t-cos(x)-sin(c).

1) Onpenenuts ¢pynkmnuto X(t, a).

2) 3amath Ha ocsx mepeMeHHBIX t 1 o o 41 Touke (i:=0..40, j:=0..40): mus
MIEPEMEHHON ti CO 3HAYECHUSIMHM, HU3MEHAOIUMUCI OT —5 A0 5 ¢ 1marom 0.25
(ti := -5 + 0.25i), a s mepemenHo# o — ot 0 10 27 ¢ marom 7/20 (o; := 7/20 j).

3) Onpenenuts Matpuity M; j := X(ti, o) 1 0TOOpa3uTh €€ rpaduIecKu.

4) C momomipto komanabl Graphics — 3D Plot Format Be3BaTh muanoroBoe okHo "3D Plot
Format" 1 n3MeHUTD:

— XapakTtepuctuku npocmoTpa (View — Rotation — Tilt),
— nBeta u uHuK noBepxHoctu (Color&Lines — Shading),
— mapameTpsbl oceit (Axes),

— BuUJ 3aroyioBka rpaduka (Title).

3aganue 10.

Ucnons3ys nepemennyto FRAME u xomanny Animation — Create, co3nath aHMMAaIlMOHHBIE
KITUTIBI C TIOMOIIIBIO IaHHBIX MPUBEICHHBIX B TaOJHIIE:

BapuanTts! 3aganus 10

Ne [IepemeHHbIE OyHKINH FRAME Tun rpaduka
BapHaHTa
1 x:=0,0.1..30 f(x):= x + FRAME or 0 no|mnonspueiii (Polar
20 Plot)
2 = gi:= 0,5"i-cos(i) or 0 g0 |TpexmepHbIii
0..FRAME+1 hi:= isin(i) 50 TOYEUHBIit
ki:= 2i rpagux

(3D Scatter Plot)
l"paHI/IIII)I Ha 0CAX
Min Max

x-50 50

y-50 50

z0 50

3 i:=0..20 f(x,y):=sin(x>+y?>+FR [or 0 no|rpadux
J:=0..20 AME) 50 MIOBEPXHOCTH
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Xi:=—1,5+0,15i (Surface Plot)
yj:=-1,5+0,15j
4 r:= FRAME, Xm,ni= (R+r(]jor 0 no|rpapuk
R:=6 cos(Vn))" “cos(Wm) 11 rapaMeTpU4eCcKOu
m:=0..20 Ym.n:=(R+rcos(vn)) sin(wm) TIOBEPXHOCTH
n:=0.20 Zmni= T SiN(Vn) (Surface Plot)
(TpaHUIIBI HA BCEX
OCsIX YCTAaHOBUTH
or—11 mo 11)
5 |r:=FRAME, Xmn:=(R+r cos(vn))J cos(Wm) | oT 10 | rpaduk
R:=6 Ymn:=(R+rJ cos(vn)) ) sin(wm) |11 napaMeTprUIecKon
m :=0..20 Zmn:= rlJ sin(vn) [TOBEPXHOCTH
n:=0.20 (Surface Plot)
(TpaHUIIBI HA BCEX
OCSIX YCTAaHOBUTH
or—11 1o 11)

3. O:xugaemblii (e) pe3yabrtar (b1): odopmiieHHe oTyeTa B BUjae (aiina ¢popmara

«MathCAD»
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IIpakTuyeckoe 3ansaTue Ne2
«Permienue ypaBHeHH»

1. Hean 3ansTus: GopMUpoOBaHUE YMEHHS pelIaTh OOBIYHBIC YpaBHEHHS U
cucteMbl ypaBHeHHH B iporpamme «MathCAD».

2. A.]]I‘OpI/ITM BBINMOJIHCHHUSI MPAKTUYECCKOIo 3alaHUA

3amanue 1.
1) Tloctpouts rpaduk ¢yukuuu f(X) u TpPUOIHU3UTENBHO OMNPEAEINTh OIUH M3 KOPHEH

YPaBHEHU.
2) Pemuts ypaeHenue f(X)= 0 ¢ TounHocTbIO £ = 1074 :
— C TIOMOIITBI0 BCcTpoeHHOU (pyHKImu Mathcad root;
— metoioM HetoToHa (KacaTtenbHbIX ), HCIIONB3Ysl GyHKIuIo until;
— METOJIOM UTepaIuii, ucnonb3ys Gyakmmro until.
3) OnpenenuTh YMUCII0 UTEPAIU B KAKIOM METOJIE, ¢ TOMOIIbI0 (yHKImu last.
BapuanTsl 3ananus 1

Ne f(x) No f(x)
BapHaHTa BapHaHTa
1 | 3sin+/x +0,35x — 38x; 9 ler-e-2
x € [2;3] x e [071]
2 N S 10| V1-x—tgx;
3+5sin3,6x’ x €[071]
x e [071]
3 arccosx —~/1—0,3x>; I J2x? 41,2 - cosx - 1;
x e[01] x e [071]
4 J1-0,4x* —arcsin x; 12 co{g) _ gsin(lj n 1;
x e [071] X X)X
x e[1;2]
S 3x—14+e* —e7*; 13 01x? —x-Inx;
x e [1;3] x e [1;2]
6 0,25x% + x — 2: 14 1-Xx+sinx—In(1+ x);
x [0:2] xe[0;2]
7 g2 15 eX—l _ X3 e
arccos————; ’
1+x% —x x e[071]
X € [2;3]
8 | 3x—4Inx-5 xe|24]
3agaHue 2.

s nonuHOMa ¢(X) BBIIOJIHHUTE CIIEAYIONINE ACHCTBHS:
1) C nmomompbto komanabl Symbolic — Polynomial Coefficients co3nath
BekTop V, conepxkamuii KoahGUIIMEHTH! MOJIMHOMA.
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2) Pemth ypaBaenue g(X) = 0 ¢ momorupio Gpyukmuu polyroots.

3) Pemmth ypaBHEHHE CHMBOJLHO, UCIOJIB3Ysl KOMaHIy Symbolic — Solve
for Variable.

4) pa3noXuTh HA MHOKUTENH, UCTONB3Ysl Symbolic — Factor Expression.

BapuaHntsl 3ana0us 2

Ne g(x) Ne g(x)
Bap Bap
HaHTa HaHTa
1 X*—2x3+ x2—12x + 20 9 X* + x3 — 17x%? — 45x —
100
2 x*+ 6x3+ x2— 4x — 60 10 x* — 5% + x? — 15x +
50
3 X*— 14x>— 40x — 75 11 X* — 4x3 — 2x2 — 20x +
25
4 x*—x3+ x2—11x + 10 12 Xt + 5% + TX2 + X —
20
5 x*— x3— 29x% — 71x 13 Xt — 7x3 + 7x2— 5x +
100
6 X*+ 7x3 + 9x% + 13x — 14 x* + 10x3 +36x° +70x+
30 75
7 x* + 3x3 — 23x? — 55x — 15 x*+ 9x3 + 31x? + 59x+
150 60
8 x* — 6x3 + 4x% + 10x +
75
3ananwue 3.

Pemnts cucreMy TMHENHBIX ypaBHEHUM:
1) ucronb3ys Gpyukuuu Find;
2) MaTpUYHBIM CIIOCOOOM, UCTIONB3Ys (yHKIHIO ISOlve.
BapuanTsl 3a1anus 3

BapHaHT Cucrema JIMHEHHBIX BapUaHT Cucrema JIMHEHHBIX
YpPaBHEHUU YpaBHEHUU
1 o+ X2+ 2X3 + 3X4 = 8; 9 1+ X2 — 5X3 + X4 = 4;
_+ 3X3 = 6; —3X2 — 6x4 = T,
X2+ 3x4=4; < 0— X3+ 2X4 = 2;
+2X2 — X3+ 2X4a = 4. X1 + 4Xo — 7X3 + 6X4 = —2.
2 F~+ 2X2 + 3X3 + 4x4 = 22; 10 r+ 2X2 + 3X3 + 4X4 = 26;
1+ 3x2+ X3+ 2x4 = 17; L+ 3x2 + 4Xs + x4 = 34;
S +X+x3—Xa=8; L+ 4X2 + x3 + 2X4 = 26;
—2X3 —3X4 = —T. L+ X2 + 2X3 + 3X4 = 26.
3 r1+ 10X2 — 7X3 — Xa4 = 23; 11 1 — 8X2 — 3X3 —2x4 = -18
1— X3 — Sx4 = 37; — 2x2 + 3X3— 2x4 = 28;
L 1= 2X3 + Xq = 22; + X3 + x4 = 10;
1+ X2 + 2X3 + 3x4 = 26. (X2 + X3 + 2X4 = 21.
\ \
4 r1— X2 + 10X3 — X4 = 158; 12 (11— X2 + 4X3 + X4 = 66;
1+ X2+ 10x3 + 7x4 = 128; 9 — BX3 + x4 = —63;
L1 —0—2x3—Xa=T; 4 1 — 3X2 +6x3 —5x4 =146;

\

\
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X1 —12Xo + 2X3 — X4 = 17.

2X1 — X2 + 6X3 — X4 = 80.

5 r— 2X2 + 6X3 + X4 = 88; 13 r'1— 3X3 — 2X4 = —-16;
1+ 2X3— 3x4 = 88; 1 X2 +13x3 +4x4 = 213;
< 1—3X2 + 7x3+ 2X4 = 181; L1+Xo+ 203+ X4 =72;
3X1 — 7X2 + 5X3 + 2x4 = 99. — 12%3 — 5x4 = 159.
\ \
6 F— 2X2 — 8X4 = —T7; 14 £+ TXo—7x3— 2% =5;
+ 4Xp — 7x3 + 6x4 = -8; 1+ 4x2 + 5x3 + 8x4 =60;
<+ Xo — Sx3+ x4 =-10; <14+ 2 + 2x3 + Xa = 27;
1—Xo+ 2% =17. 1—2X3 — X4 = —1.
\ \
7 F1+ 2X2 + 6x3 + X4 = 15; 15 r1— 92 + Sx3 +X4 =124
2+ 2X3 + x4 = 18; 2 — 5x3— x4 = -54;
S 1 3%2 + x3— 5x4 = 37; S 1—5X2 + 2x3 + 4x4 =83;
1—5X2 + X3 — x4 = 30. 1— 9X2 + x3 + 6X4 = 45.
\ \
8 (1 — OX2 + 7X3 + 5x4 = 165;
1+ X2 — 3x3 — x4 = —-15;
< 1+ 4Axs— x4 = 194;
— X2 — 2x3 — 3X4 = -19.
\
3aganue 4.
1) IIpeobOpa3oBarh HenMHEHHBIC ypaBHEHHs cucTeMbl K Buay f1(X) =y u f2(y)= X.

2) [TocTpouTh UX rpauKH U OMPEICTUTh HAYATLHOE MPUOJIMIKEHIE PEIICHUS.
3) Pemuth cucteMy HEJMHEHHBIX YpaBHEHUH, HCTIONB3Ysl QyHKIHIO Minerr.
BapuanTsl 3ananus 4

1wy — 1)+x—13

BApHUAHT CucreMa HEIMHEMHBIX BAapHUaHT CucreMa HEJTMHEHHBIX
YpaBHEHUH YpaBHEHUN

1 X+ 2y =2, 9 y+x=-04,
{»s(y -1)+x=0,7; {— Cos(x +1) =

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

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

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

5 (x-1)=13- y, 13 IS(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 sin(x + 1) +y=0,8; 15 Sin(x-0,5) =
{1(y 1)+x=13; {»sy+x—15

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

CHUMBOJIBHO PEIINTH CUCTEMbl YPaBHEHUI:

+4ny = a;
{+y:b
‘—77,'Z=Cl,'
—z=Db;
"+ X=cC.

3. O:xupnaembplii (e) pe3yabTat (bI): opopmiIeHHE OTYETa B BUAE (haiiia popmaTa

«MathCAD»
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IIpakTuyeckoe 3ansaTue Ne3
«HTEpIONAUSA U NPeACKA3ZaHue»

1. Heapb 3ansaTusa: POopMHUPOBAHUE YMEHHsI NPOBOJIWUTH HWHTEPHOJLALMIO U
npejcKa3aHue pe3yIbTaToB IKcIepuMeHTOB B iporpamme «MathCAD».

2. A.]]I‘OpI/ITM BBINMOJIHCHHUSI MPAKTUYECCKOIo 3alaHUA

3ananue 1.
Borunciute 3HadeHus 3aganHoi Gyakimu yi = f(Xi)) B y3max wHTepmomsuuu xi = a + hi, rae
b-a
h= u, i=0,1,.., 10, na orpeske [a, b].
10
BapuanTts! 3ananmit 1...7
Ne f(x) [a; b] Ne f(x) [a; b]
BapuaHTa BapuaHTa
1 Sinx? [0; 2] 9 x-Cos(x + In(1 + x)) [1; 5]
2 Cosx? [0; 2] 10 2X [1; 5]
10-In——
1+ X
3 s [0; 5] 11 Sinx?-e */2) [0; 3]
4 1 [0; 2] 12 Cos(x + Cos’x) [0; 2]
0,5+ x>
5 g(x+SinX) [2; 5] 13 Cos(x + %) [3; 6]
6 1 [0; 4] 14 Cos(2x + x?) [0; 1]
1+e™)
7 Sin(x + e5™) [0; 3] 15 eCo*.Cosx? [0; 2]
8 ef(x+1/x) [l; 3]
3aganue 2.

ITo BbruKcneHHoOM Tabnuue (Xi, Yi) MPOBECTH MapaboNINUYECKy0 HHTEPIOJIALHUIO.

1) Ons naxoxnaeHuss koddduimeHtoB wuckomoro mnonuHoma (3.1) HE0OXOIUMO COCTaBUTH
CHUCTEMY JIMHEWHBIX anredpandeckux ypaBHeHui (3.3).

2) CucreMy ypaBHEHHI PELINTh MATPUIHO C UCTIONb30BaHUeM GyHKImH ISolve.

3) [MocTpouts rpadvk UHTEPIOIAIMOHHOTO MHOTOWICHA U OTMETUTh Ha HEM Y3JIOBBIE TOUKH (Xi,
yi)-

3ananue 3.

1) Jlna BelUMCIEHHOH TaOMUYHOM (YHKIMH COCTaBUTH (OPMYINy HHTEPHOJSALHMOHHOTO
MHOrowieHa JlarpaHka, WCIONB3ysl ONEpPaTopbl CYMMHpPOBAaHHS M TEPEMHOXKEHHS IO
JMCKPETHOMY apryMEHTY, a Takoke GyHkmmio if.

2) [MoctpouTs rpaduk HHTEPHOIAIMOHHOTO MHOTOUJICHA U OTMETHTH HA HEM y3JIOBBIE TOUKH (Xi,
yi)-

3ananue 4.

1) IlpoBecTn HWHTEPHOIMPOBAHUE 33AAHHOW (YHKIMM C TOMOINBIO IEPBOM M BTOPOM
WHTEPIOJSIIMOHHBIX (opmyn HeroToHa.

2) IlocTpouts rpaduku HHTEPHOIALMMOHHBIX MHOTOUJICHOB U OTMETUTh Ha HEM Y3JIOBBIE TOUKU
(X, Yi)-

3amanue S.

1) IlpoBectu nMHEHHYI0 HMHTEPHONSALUIO 3aJaHHOW (YHKUIMH C TOMOIIBIO BCTPOECHHOM
UHTEPIIONSAIMOHHON QyHKImu linterp.

2) IToctpouts rpaduk Gyukimu liNnterp u oTMETUTH Ha HEM y3JI0BbIe TOUKH (Xi, Vi).
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3ananue 6.
1) IIpoBecTu CrutaifH-UHTEPIOSIINIO ¢ IOMOIIbI0 GyHKIUi Ispline, pspline, cspline u interp.
2) IToctpouts rpaduk GyHKIUU INtErP 1 OTMETHTH Ha HEM Y3JIOBBIC TOUKH (Xi, Vi).

3aganue 7.

1) Boruriciauth 3HadeHus 3agannoi pyakmuu yi = f(Xi)) B Toukax xi =a +i/10, rme, 1 = 0, 1, ...,
10(b — a), Ha otpeske [a, b].

2) C wucnone3oBanueM (ynkmuu prediCt BBIIOAHHMTE MpeacKasaHue (SKCTPAIOJISLIHIO)
MOJTYYEHHOTO BEKTOpA MaHHBIX Yi B mocieayromux 10 Toukax Mo MOCIeAHHM 7 3HAYEHHUSM

GyHKIHH.
3) OtoOpa3uth rpaduyecKu UMEIOIINECS JaHHBbIC, NMPEICKAa3aHHbIE JAHHBIC W HCTUHHBIA BUJI

bynkuuu f(x).

3. Oxunaemblii (e) pesyiabrar (bl): opopmieHue otuera B Bujie (daiina
dopmara «MathCAD»

IIpakTuyeckoe 3ansiTue Ned
«MaTeMaTH4YecKkas 00padoTKa pe3yJbTaTOB IKCHEPUMEHTAJbHBIX JaHHBIX»

1. Heas 3ansaTusa: PopMUPOBAHUE YMEHHUS INPOBOAUTH MATEMATHYECKYIO
00pabOTKy 3KCIIEPUMEHTABHBIX JaHHBIX B iporpamme «MathCAD».

2. AIropuTM BBHINIOJIHEHNUS] PAKTHYECKOI0 3a1aHUS

3amanue 1.
CoznaiiTe Ta0nHIly SKCIEPUMEHTANbHBIX JTAHHBIX:

xiza+hi,i=0,1,...,10, h= , Ha oTpe3ke [a, b].

Bapuantsl 3ananus 1

Ne Yi [a; b]
BapHaHTa
1 2,86; 2,21; 2,96; 3,27; 3,58; 3,76; 3,93; 3,67; 3,90; 3,64; 4,09 [0; 1]
2 1,14;1,02; 1,64; 1,64; 1,96; 2,17; 2,64, 3,25; 3,47; 3,89; 3,36; [-1; 1]
3 4,70; 4,64, 4,57, 4,45; 4,40; 4,34, 4,27, 4,37, 4,42, 4,50; 4,62 [2; 4]
4 0,43; 0,99; 2,07; 2,54; 1,67; 1,29; 1,24; 0,66; 0,43; 0,35; 0,70 [2; 4]
5 1,55; 1,97, 1,29; 0,94, 0,88, 0,09; 0,02; 0,84, 0,81; 0,09; 0,15 [1; 4]
6 3,24;1,72; 1,95; 2,77; 2,47, 0,97; 1,75; 1,55; 0,12; 0,70; 1,19 [0; 4]
7 2,56; 1,92; 2,85; 2,94; 2,39; 2,16; 2,51; 2,10; 1,77; 2,28; 1,70 [-1; 2]
8 1,77;0,92; 2,21; 1,50; 3,21; 3,46; 3,70; 4,02; 4,36; 4,82; 4,03 [-1; 3]
9 1,53; 0,45; 1,68; 0,12; 0,68; 2,36; 2,58; 2,53; 3,45; 2,70; 2,82 [4; 8]
10 2,50; 3,90; 3,54; 4,63; 3,87; 5,25; 4,83; 3,24; 3,08; 3,00; 4,70 [0; 5]
11 2,95; 3,38; 2,71; 2,37, 2,29; 2,75; 2,76; 2,74, 2,57; 2,40; 2,99 [1; 5]
12 -0,23; -0,03; -0,98; -0,97; -0,43; -0,91; -0,27; -0,19; 0,88; 1,06; 0,72 [2; 4]
13 2,36; 0,03; -0,38; -1,33; 0,25; -1,36; 0,95; 3,16; 4,03; 4,92; 4,20 [0; 2]
14 3,82; 4,07; 3,53; 4,83; 5,53; 5,04; 5,09; 5,87; 5,53; 4,72; 4,73 [3; 4]
15 2,35; 2,16; 2,39, 2,39; 2,18; 2,09; 2,44, 2,56, 3,35; 3,22; 2,65 [-3; 4]

3amanue 2.
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1) AnmpokcuMUpOBaTh MHOTOYJIEHAMH 2-0M W 6-0f CTENMEHM TIO0 METONYy HaWMMEHBIIHNX
KBaJgpaToB (YHKIMIO, 33JaHHYI0O TaOiuued 3HauYeHWd Xi U Yi U CPaBHUTh KadyecTBO
MPUOJIIKEHUH.

2) [Toctpoutk rpadku MHOTOUYJICHOB M OTMETUTH Y3JIOBBIE TOYKH (Xi, Yi).

3ajanue 3.

1) Jlns mpuBeAeHHBIX B TaOIHIE SKCIICPUMEHTAIBHBIX TaHHBIX (Xi, Yi) OMPEISIUTh MapaMeTphbl
JMHEHHOW PErpecCHHt ¢ MCIIOJIb30BaHKEM BCTpoeHHBIX pyHKuii Mathcad slope u intercept.

2) Otobpa3uth rpaduvecKd COBOKYITHOCTh TOYEK BEKTOPOB Xi U Yi U pe3yJIbTaThl IPOBEACHHON
JIMHEWHOM perpeccuu.

3amanue 4.
1) ApOKCUMHPOBATh JaHHBIE U3 BEKTOPOB Xi U Yi

— TIOJTMHOMOM 4-0ii CTETICHH TP IIoMOIIX GyHKITUH regress u interp;
— HabopaMu IOJIMHOMOB BTOPOIO IMOpSaKa C MOMOIIbI0 (GyHKIHH |0ess u
interp (mpu span pasuom 0,5 u 2.5).
2) Otobpa3ute rpaduvecKu pe3ysibTaThl almpOKCUMAIIIH.
3ajanue 3.
1) AnnpOKCMMHUPOBATH IKCIICPUMEHTAIBHBIC JTaHHBIC M3 TAOJIHIl 3HAYCHUU Xi M Yi JTMHCUHOU
KOMOMHAuen QyHKINI:
f(x) = a1 f1(x) + az f2(x) + as fa(x).
2) Koadduuuentsr BekTOpa a HailTH ¢ nomolnsio GpyHkimu linfit.
3) OtoOpa3uTth rpapuecKu COBOKYITHOCTh TOUYEK BEKTOPOB Xi M Yi M PE3yJIbTaThl IIPOBEICHHON
JUHEWHOMN perpeccuu oOIIEeTro BU/IA.
BapuanTsl 3a1anus 5

Ne f1(x) f2(x) f3(x)
BapHaHTa
1 e 1 Sin x
V1+ 2Cos?x
2 1 e Sin (3x)
1+ x° |
3 1 esmx X
1+ x°
4 arctg x InIn x Sin x
5 e—x 12 1 e~
X
6 1+ X Cos x
ol Cos—
2+x
7 1 1+ x2 Cos x
2
1+ e*
8 X 2 —Cos x X
Cos— Sin=
2
o 1 arctg/x Sin 3x
1+¢*
10 In(x + 5) 1+ X Sin x
1 1 1+ X 1
X X’
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12 Cos x 1 1
1+ X + X2 1+ X
13 X Cos 4x —eX2
x/3 ]
14 /1 Lo X e Sin“(3x)
15 1 X X
— Cos— Cos—
1+x+X 10 10
3amanmue 6.

1) AnnmpokcMMHpPOBaTh 3KCIIEPHUMEHTAIBHBIC JaHHbIE W3 TAOMUI] 3HAUCHUH Xi U Yi QyHKIMen
BUJIA:
Up+U -x+U,-x?
f (x) = gUorUrnslax’
2) [TapameTtpsl BekTOpa U HalTH ¢ moMoIibio ¢yHkimu genfit.

3) OtoOpa3uth rpaguIecKy COBOKYITHOCTh TOYECK BEKTOPOB Xi U Yi U PE3yJIbTaThl IIPOBEICHHON
HEIMHEHHOM perpeccuu 001Iero BUa.

3aznanue 7.
1) BBIMOHUTE CriaknBaHUe SKCIIEPUMEHTAIbHON (DYHKINH, 3alaHHON TaOIuIel 3HaYeHUI X 1

Yi, C TIOMOIIIBIO BCTpOeHHBIX (pyHKimit Mathcad: medsmooth, ksmooth u supsmooth.
2) Pe3ynbTathl Cria)kuBaHus 0TOOPa3UTh rpadMuECcKy.

3. Oxunaemblii (e) pesyabrar (bl): opopmieHue ordeta B BHue (Daiina
dbopmara «MathCAD»

IIpakTueckoe 3anaTue NeS
«YucjieHHOe HHTerpupoBanue u fudgepeHuMpoBaHue»

1. Hean 3anaTusi: PopMUPOBAHUE YMEHHS YUCIEHHOTO MHTETPUPOBAHUS U
muddepenimponanus B nporpamme «MathCAD».

2. AIropuTM BBINIOJIHEHNUS] IPAKTHYECKOI0 3a1aHUS

3ananue 1.
Onpenenuts Gynkiwro f(X) Tadbauano, BeraucauB 3uadeHus yi = f(Xi) B Toukax xi =a + h;;

i=0,1,..8;
h:b—a

Ha oTpeske [a, b].

BapuanTe! 3aanus |

Ne f(x) [a; b] [c; d]
BapHaHTa
1 1 [0,4; 0,8] [2,2;1]
tg2x +1
(1-Cos3x) -2
3 1 [0,18; 0,98] [0,5; 0,6]
xVx® +4
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4 Sinx [0,8; 1,6] [2;2,1]
1+ Sinx
5 x 219(x+2) [0; 0,4] [1,5; 1,6]
6 y 2-arctg (x/3) [0,8; 1,6] [1;1,1]
7 e>*-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:Igx [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+ x>
14 1+ X [0,4; 0,8] [1,5; 1,6]
2+ X
15 Nte* [0,4; 1,2] [0,5; 0,6]
3aganue 2.

b
Berunciute uHTErpai: I f (x)dx:
a

1) ¢ MOMOI1IBbIO BCTPOEHHOT'O OllepaTopa UHTErPUPOBAHNUS;

2) o ¢hopmyJie MPSIMOYTOJILHUKOB;

3) no dopmyne Cumncona;

4) c NOMOUIBI0 BCTPOEHHOTO OMNEpaTopa MHTETPUPOBAHUS M MHTEPIOIAIUEH
TaOJMIMIHON QYHKIIMU KyOndeckuM crutaiinoM (¢ynkiuu cspline u interp);

5) MeTogOM  HEONpeNeNeHHbIX  KOA()(UIMEHTOB ISl  YHMCIEHHOTO
WHTETPUPOBAHUSI.

3amanue 3.
b

BBIYKCITHTL MHTETPATT I f (X)dXmeTomom Monte-Kapio. Jlj1s1 3T0ro He06X0UMO:
a
1) onpeaeuTh IMana3oH cirydaiHbX yrces, Hanpumep | = 0...1000;
2) ompeneiauTh ¢ TMOMOIIBI0 (yHKIMA rNd paBHOMEPHO pachpeeIeHHYIO
CIy4YaiiHy0 BEJIMYHHY 7)j HA OTPE3KE MHTETPUPOBaHus [, b];
3) co3nath Bektop Fj = f(7;);
4) ¢ nomo1bio GyHKIUKA Mean BIUMUCIUTH HHTETPal.

3ananue 4.
Haiitn mepBooOpa3Hyto aHanuTHuecku 3aganHou GyHkimu f(X), ncnons3ys komanay Symbolic
— Integrate on Variable.

3ajaHue 3.
BhrurcuTh 3HaYCHUS IEPBOH U BTOPOI pon3BoIHbIX GyHKIMH f(X) B Touke X = c:

1) ¢ momokto oneparopoB auddepeniupoanus Mathcad;
2) METOIOM  HEOMpPEAeJCHHBIX  KOIPD(GUIMEHTOB Uil  YHCICHHOIO
nuddepeHnupoBaHus.
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3) Onpenenuth ¢ynkuuto f(X) Tabmuuno, BbuMcauB 3HadeHus yi = f(X;) B
Toukax xi =c + hi,1=0,1,.., 10, h=0,01 Ha orpeske [C, d].

3amanue 6.
OnpenenuTh CHMBOJILHOE 3HAYCHHE MEPBOM M BTOPOH mpou3BoaHbx f(X), MCmonb3ys kKomaHy

Symbolic — Differentiate on Variable.

3. Oxunaemblii (e) pesyabrar (bl): opopmieHue oruera B Buue (daiina
dbopmara «MathCAD»

IIpakTHuyeckoe 3anaTue Ne6
«Pemenne 00bIKHOBEHHBIX 1M (pPepeHIHATBHBIX YPABHEHUIT»

1. Hear 3ausaTusa: QPopmMupoBaHHE YMEHHS pemaTh OOBIKHOBEHHbBIE
muddepennmanbapie ypaBaeHus B mporpamme «MathCAD».

2. AJIFOpI/ITM BBINMOJHCHHUS MPAKTUYICCKOIo 3alaHUA

3amanme 1.

Pemuts 3anauy Komm: ? = f(X,¥),y(0) =1, c mrarom h = 0,1 na orpesxe [0; 1]:
X

— METOJIOM Diliepa;
— meronioMm Pynre-Kyrra (koaddummentst Ki 3anath kak GyHKINU OT X U Y);
— METOoJ0M Ajamca;

— ucnoub3ys Gpynkuuio rkfixed.
BapuanTsl 3a1anus |

Ne f(x, y) No f(x, y) Ne f(x, y)
BapHaHTa BapHaHTa BapHaHTa
1 X+y 6 2y — Cos2x 11 2y + 3e*
2 2x% + 2y 7 y— X2+ 2 12 y x
~—e
2
3 e*—3y 8 3y —2:Sin X 13 Cosx
3
4 y — Sin x 9 e¥ -y 14 y—4x+5
) 10 2:Sin x + 15
Y_y y ox—J g
3 3
3amanue 2.

[Toctpouts rpaduku pelieHuil, MoJydeHHbIX Merofamu Oiinepa, Pynre-Kyrra, Amamca u ¢
nomonipto QyHkimu rkfixed. Beraucnnuts B Touke X = | OTHOCHTENBHYIO MOTPEIIHOCTH JIJISI
KaKJIOTO METO/1A.

3amanue 3.

Haiitn ananmutiueckoe (touynoe) pemenue OJIY u3 3amanus 1 ¢ momomipio mpeoOpa3oBaHHI
Jlannaca (komanael Symbolic — Transforms — Laplace Transform u Inverse Laplace Trans-
form).

3ananue 4.

Pemnts 3amauy Komm qia cuctemsr OZlY npu 3ajaHHBIX HadaJIbHBIX YCJIOBUSX Ha oTpeske [0;
2] ¢ marom h = 0,2. Perrats ¢ momonisio ¢pyukmuu rkfixed. IToctpouts rpaduku ¢yukmumii U(t) u

v(t).
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BapuanTel 3amanus 4

Ne Cucrtema 0OBIKHOBEHHBIX HavaneHbie
BapuaHTa QG epeHIaIbHbIX ypaBHEHUN yCIIOBUS
u(0) u’(0) v(0) v'(0)
1 =2v+u 1,5 1,5 1 1
{’ =4v-2u.
2 ' =-v + 3u; -1 1 -15 3
{’ =v—2Uu.
3 T=2v— U 1,5 1,5 1 1
{’ =4v+u
4 T =Sy, 1 1,5 0 2
{’ =v+2u+t
5 =v+ outt 0,5 1,5 -1 2
{’ =v+2u—t
6 =2v+outt 0,5 2 1 2
{’ = 4.
7 T=V 5 5 -1 1
{’ =J5v—-1u
8 "=v-5u; 1,5 1 3 1
{’ =2v+tutt
9 =05+ 2 0 -1 1
{ ‘=4-u+t.
10 T=V -1 2 -1,5 0
{’ =v+3u
11 =v—u-t; 1,5 1,5 -1 -1
{’ =2v+u
12 =5v+ it -1 1,5 0 -2
{’ =3v+tu
13 =yt -0,5 1 -1 2
{’ =v+tu—t
14 T=2v—u; 0 -2 0 2
{’ =4v+t
15 T=vy - 2t; 3 3 -1 1
{’ =v+3u
3ajganue 3.
Ha otpeske [a; b] ¢ ucmonp3oBanuem ¢ynkuuii load, score u sbval mpeo6pa3oBars kpaeByro
3ajauy:
d?y , y
W = f(x, y, y’), npu rpannunbix ycioBusx y(a) = A4, y(b) = B x 3amaue Komwu u HaiTH

pemierne 3aganaoro OJ1Y B 10 mpoMeXyTOYHBIX TOUKaxX ¢ moMomsio ¢pyukmuu rkfixed.
Bapuantsl 3ananus 5

Ne flx, v, ») I'paHn4HBIE YCIOBHA
BapHaHTa 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 X3y + cos X 0 1 1 0
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5 X +ey 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 e Xy -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. Oxunaemblii (e) pesyiabrar (bl): opopmieHue otruera B Buje (daiina
dbopmara «MathCAD»

IIpakTueckoe 3anaTue Ne7
«Pemenue nuddepeHunaIbHbIX yPABHEHU B YACTHBIX IPOU3BOAHBIX»

1. Heanb 3anarus: DopmupoBaHue YMEHHs pemath AuddepeHnranbHble
ypaBHEHHSI B YACTHBIX MPOU3BOIHBIX B porpamme «MathCAD».

2. AJITOpUTM BBINOJTHEHUS] TPAKTHYECKOT0 3a1aHMS

3ananue 1.
Bapuantsl 3a1anus 1
Ne f(x) a b c
BapUaHTa
1 )4 1 0,1
2 i b = 2 0,1
3 | 4 0,2
4 | 6 0,3
5 | 8 0,4
|
|
0 5 ¥
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 y 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 : : 9 0,8 0,9
|
0 |
b ¢ X
Pemuts 3aaady o KOJIe6aHI/II/I CTPYHBI e,[[I/IHI/I‘-IHOﬁ JAJIMHBI C 3aKPCTIJICHHBIMH KOHI[AMU
ou  , o4
—=a -—,a=1,
ot? ox?
C HaAa4YaJIbHBIMH YCJIIOBHUAMMU:
u(x, 0) = f(x),

a—u(x,O):O,os;csl;
ot

U HyJIeBbIMH Tpann4HbiMUA yenoBusimu: U(0, t) = u(l, t) = 0.

Jlns pemieHus 3amadd HOCTpouTh cetky w3 11 y3moB mo X (i=0,1,..10) u nmpoBectu
BerumcieHust Uit 16 cinoés mo t (j =0, 1, ... 16). Beruucienus BBIIOJHUTH ¢ Imarom h mo x,
paBHbIM 0.1 1 marom 7 o t, paBueiM 0,05. OTOOpa3uTh rpadudecku pemieHue 3agauu Ha 0-m, 5-
M, 10-M 1 16-M BpeMEHHBIX CJIOSIX.

3amanue 2.
Haiitu pemenue U(x, t) 11t ypaBHEHHsI TEIIOMPOBOAHOCTH C TIOCTOSHHBIMU KO3 PHUIIUCHTAMH:
ou 8%
—= a—2 ,a=1;
ot OX

C Ha4YaJIbHBIMHA YCJIIOBHUAMMU:
u(x, 0) =f(x),0sx<1;
U T'paHUYHBIMU YCJIOBUAMMU:

u,t) =a,
u(l,t)=nh.
Jns peuwieHus 3amadd 1OCTpouTh ceTky w3 11 y3moB mo X (i=0,1,..10) u mpoBectu
BerarcieHust s 12 cnoés mo t (j = 0, 1, ... 12). Beruncienust BBIIOJIHUATH C Iarom h mo x,

paBubiM 0,1 u marom 7 no t, paBaeiM 0,005. OToOpa3uth rpaduuecku pemeHue 3ajgauu Ha 0-om,
4-om, 8-oM U 12-0oM cIOAX U MOCTPOUTH HHTETPAIBbHYIO IOBEPXHOCTh paclpeeeHus
TEMIIEpATyphl B CTEpPKHE ¢ moMolIbio komanabl Graphics — Create Surface Plot.

BapuanTsl 3aanus 2

Ne f(x) a b Ne f(x) a b
BapuaHTa BapHaHTa
1 X(x—1) 0 0 9 (x> +0,5)-cos(2rx) | 05 | 15
2 x3+x2—x 0 1 10 Sin(x x)-cos x 0 0
3 x2(1 —X) 0 0 11 x-sin(2(x — 1)) 0 0
4 x*(1—X) 1 0 12 In(0,5 + x)-(x—1) 0,7 0
5 x-sin(2x x) 0 -0,3 13 x-sin(4(x—1)) —x 0 -1
6 (x — 1)-sin® 0 0 14 x-cos(2mx) 0 1
7 Ax%(x — 1) 0 0,5 15 x-e (x4 - 2) 0 | 04
8 10x3(x — 1) 0 | 05
3amanue 3.
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HaiiTn cranmoHapHoe pacrnpeneneHue TeMrnepaTypbl B KBaJpaTHOW MJIACTUHE CO CTOPOHOU 1,
onuchiBaeMoe ypaBHeHueM Jlariaca:

o°u %

o +2o =0

oxX~ oy

C KpaeBbIMHU YCJIOBUSIMH BHUJIA:

u(0, y) =fu(y), (0<y <1),

u(l,y) =fuy), 0 <y =<1,

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

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

Pematp 3a1auy ¢ momomisto GpyHkimu relax. Ins pemenus 3amauu mocTpouThb cetky u3 11 y3ios
mo X (i=0,1,..10) uu3z 11 ysmos mo y (j =0, 1, ... 10). Oto6pa3uth rpapuuecKu ¢ ITOMOIILIO
komanael Graphics — Create Contour Plot cranmmonapHoe pacmpeneneHue TeMmIepaTypbl B
TUTACTHHE.

Bapuantsl 3a1anust 3

Ne f1(y) fa(y) fa(x) fa(x)
BpHUAHTA
1 y? cosy+ (2— X3 1+ X
—cosl)y
2 e’ — ey? y 1-x3 X2
3 1-vy? y sinx+1— - X
x3(1 + sinl)
4 0 y sin x— x3-sinl X
5 g+y(l-e)—-1 y 0 x
6 y? cosy + (3— X3 1+ 2x
—cos 1)y
7 0 y sin x— x3-sinl X2
8 2ey —(1+ + —y 1-x3 X—2
2e)y°—1
9 —10y’ -8y +6 | —10y?>—30y + 22 x>+ 7x + 6 Ox? — 15x — 12
10 ~7y>-5y+3 — 7y - 21y + 13 6X° +4x + 3 6x° —12x — 9
11 1 y+1 1 1+x
12 1 e’ 1 e
13 —y?— 5y 4+ 5y —y? X2 + 3X X2+ 3x+ 4
14 3-7y 7—6y 4x + 3 5x—4
15 0 siny 0 sin x

3. Oxunaemsblii (e) pesyabrar (bI): opopmieHue orueta B Buue (Daiina
dbopmara «MathCAD»

IIpakTueckoe 3ansaTue Ne§
«CreKTpaJibHbIH aHAJIHU3 U CUHTE3»

1. Heabp 3ansarus: dopMupoBaHwe yMEHHS NPOBOJUTH CIEKTPAIbHBIM
aHanu3 u cuaTe3 B mporpamme «MathCAD».

2. AIropuTM BBHINOJIHEHNUS] IPAKTHYECKOI0 3a1aHUS

[TopsiTOK BBIMOTHEHUS TPAKTUIECKON paboThI No§
3amanue 1.
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1) Beraricauth nepBbie MIeCTh map Ko3QQHUIMEHTOB paszioxkeHus B psia Pypre pynkimu f(t) Ha
orpeske [0, 27].

2) IToctpouts rpaduku 1, 2 u 3 rapMOHUK.

3) BommonauTh rapmonudeckuii cunte3 QyHkimuu f(t) mo 1, 2 u 3 rapmonukam. Pesynbrarhl
CHHTE3a 0TOOpa3uTh TpadUUECKH.

Bapuantsl 3a1anus 1

Ne f(t) Ne f(t) Ne f(t)
BapHaHTa BapHUaAHTA BapHUaHTa
1 Cost 6 Cost-Cos|Sint]| 11 Sin( Nit2 +t2)
1+ Cos?2t
2 Sin t 7 arctg(Cos0,5t) 12 Cos( /1+t2)
1+ Cos®2t
3 Sin2t + Sin%3t 8 s 13 gL0(t-7)’
34 Sin t + Cos2t ©
4 Sin3t 9 Sint + |Sin2t| 14 cost
‘Sin t‘ +|Cost| €
5 |sin3t| 10 2 15 _cost
Cose Sin(%j e 2Cos(Sint)
3amanmue 2.

1) BBINONHUTD KIIaCCHYECKHI CIIEKTPaIbHBINA aHau3 1 cuHTe3 QyHkimu f(t).

2) Orobpa3utTh rpaduyecKu CHEKTPbl aMIUIMTYA U (a3, pe3yibTaT CIEKTPAIbHOIO CHHTE3a
dynkiun f(t).

3apmanue 3.

1) BBIMONHUTE YWCIIEHHBIA CHEKTpalbHbIA aHamu3 W cuHTe3 QyHkmum f(f). Jlas sroro

HEeo0X0IMMO 33/1aTh cxoaHyo (ynkiuio f(t) muckperHo B 32 orcuérax.

2) OroOpa3uTh rpaduyecKkud CHEKTpbl aMIUIMTYA U (a3, pe3yibTaT CIEKTPAJIbHOIO CUHTE3a
byukiun f(t).

3ananue 4.

Beimonuuth criekTpaibHblid aHanu3 u cuHTe3 (yHkuuu f(f) ¢ momomwro BII®. Jlns storo

HE00X0/IUMO:

1) 3amath ucxomuyto Gpyukiwuio f(t) muckperno B 128 otcuérax;

2) BeimoaHUTH mpsiMoe BII® ¢ momoripo ¢yHkimu fit u oroOpasuth
rpaduUeCcKy HalICHHBIC CIIEKTPhI aMILTUTY U (a3 TMEePBbIX IECTH FAPMOHUK;

3) BbONHUTE OoOpatHOe BII® ¢ momormipto ¢yHkmuu ifft u oTobpasuts
rpadUUeCcKu pe3ysbTaT CreKTpaibHOro cuHTe3a GyHkimu f(t).

3ajaHue 3.
Beimonauts puibrparmio Gyakmnuu f(t) ¢ momorsio BIID:

1) cunresupoBath ¢yHknuto f() B BHAe MOJE3HOrO  CHUTHAjA,
npejcTaBjaeHHoro 128 orcuetaMu BeKTOpa V,

2) K MOJIC3HOMY CHUTHATY V MPHCOCIUHUTH IIIyM ¢ MmoMonibio GyHkimu rnd
(rnd(2)-1) u chopmupoBaTh BeKTOp 13 128 OTCYETOB 3aITyMIICHHOTO CUTHAJA S;

3) npeoOpa3oBaTh CUTHAJI C IIYMOM S U3 BPEMEHHOU 00JacTH B YaCTOTHYIO,
ucnonb3ys npsmoe BIID (pynkuus fft). B pesynabrare momyunrtcs curnan f u3 64
YaCTOTHBIX COCTAaBJISIOIINX;
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4) BBHITIOMHUTH (QUIBTPYIOIIEE MPeoOpa3oBaHUE C TMOMOIILI0 (YHKIUU
Xesucaiina (mapamerp GuiIbTpanuu a = 2);

5) ¢ momomnipio pyHkiuwu ifft BemomHNTE 00paTtHOE BII® M MOTYyYUTH BEKTOP
BBIXOJHOTO curHaia h;

6) mocTpouTh rpaduKyd MOJE3HOTO CUTHalla V U CUTHaja, IMOJIYYEHHOTO
bunbpTparuei 3aryMICeHHOTO CUTHAA S.

3. Oxunaemblii (e) pesyiabrar (bl): opopmieHue otuera B Bujie (daiina
dbopmara «MathCAD»

Kpurepuu ouneHku:

- OIICHKA «3a4TE€HO» BBICTABIISIETCS CTYJIEHTY, €CIM OH MPAaBUJILHO BBITIOJHUI
paboTy U 0(hOPMUII TIOJIHBINA OTYET;

- OIICHKA «HE 3a4TCHO» €CJIM OH HEMPABWIHLHO BBITTOJHII pabOTy B 0OPMHUIT
MOJIHBIN OTYET, BBIMOJHWI paboTy, HO HE O(OPMIUI OTYET WU HE BBITIOJHUI
pabory.

IIpuMepHBbIN NepedyeHb TECTOBBIX 3aJaHUM

3apaHue Net

CraTtucTuueckue MOJCIN OTIINYAIOTCA OT APYTHUX MATCMATUICCKUX MOI[GJIeﬁ B
3aBHCHUMOCTHU

Bbibepute oouH n3 5 BapuaHToOB OTBeTa:
OT XapaKTcpa IIPUMCHACMOI'0O MCTOda MOACTIUPOBAHUA UIIHU
HCITIOJIB3YyEMOI'0O MaTEMaTHYCCKOT'O arlrapara

N

oT crioco0a uiu (GOpMbI UX MPEACTaABICHUS

w

OT CTCIICHU OTPAKCHUA COOTBCTCTBYIOIINX CBOMCTB OOBEKTOB

OT CTCIICHU OTPAKCHUA onpez[eneHHoﬁ MTOJTHOTBEI OOBEKTOB

[
NS NG N N2

oT HpGI[MCTHOﬁ o0iacTv u 3a1a4 MOACIIMPOBAHUA

3apaHue Ne2

TeopeTuKO-MHOKECTBEHHBIE MOJIETN OTIANYAIOTCA OT IPYTUX MAaTeMaTHUYECKUX
MOJIeJIEN B 3aBUCUMOCTH

Bbibepute oouH n3 5 BapuaHToB OTBETA:

OT XapakKTcpa IIPUMCHACMOI'0O MCTOda MOACTIUPOBAHUA UIINU
HCIIOJIB3YEMOI'O MAaTCMATHUYCCKOI'O alllIapara

oT croco0a uiau GopMbI UX MPEACTABICHUS
OT CTETICHH OTPAKCHHSI COOTBETCTBYIOIINX CBOMCTB OOBHEKTOB
OT CTENEHH OTPAXKEHHS OIPEIeICHHON MOJHOTHI 0OBbEKTOB

oT HpeHMeTHOI;‘I o0iacTv u 3a1a4 MOACIMPOBAHUA

3apaHue Ne3
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AOGCTpaKTHO-aNTeOpandecKue MOJCIH OTIMYAIOTCS OT APYTHX MAaTEMaTHYECKUX
MOJIEJIEN B 3aBUCUMOCTH

Bbibepute ognH 13 5 BapnaHToB OTBETA:

OT XapaKTcpa IIPUMCHACMOI'0O MCTOda MOACITUPOBAHUA U
HCIIOJIB3YEMOI'O MAaTCMATHYCCKOTI'O aIllIapara

oT crioco6a uau GOpMBI UX MPEACTABICHUS

OT CTETICHU OTPAKEHUSI COOTBETCTBYIOIIUX CBOMCTB OOBHEKTOB
OT CTEIMEHU OTPAXKEHUS ONPEIETCHHON MOTHOTH OOBEKTOB

OT MPEAMETHOM 00JIaCTU U 3a/1ay MOJICTUPOBAHUS

3apgaHue Ned4

Heuetkue MOACIHN OTINYAIOTCA OT APYTHX MATCMATHUICCKUX MOI[GJIGIZ B
3aBUCUMOCTHU

Bbibepute oavH 13 5 BapuaHToB oTBeTa:

OT XapaKTcpa IIPUMCHACMOI'0O MCTOda MOACIUPOBAHUA UIIHU
HCITOJIB3YCMOI'O MaTEMATHUYCCKOI'O aIlliapara

2) OT crioco0a uiar (PopMbl MX TPEACTABICHUS

3) OT CTCIICHU OTPAKCHHUS COOTBETCTBYIOIIUX CBOMCTB 0OBEKTOB
4) OT CTETICHU OTPAKECHUS OMPEACICHHOMN MOJHOTH 00BEKTOB

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

3apaHue Ne5

ABTOMaTHBIC MOJCIHU OTIINYAIOTCA OT APYTHUX MATCMATUICCKUX MOI[CJ]Cﬁ B
3aBUCHUMOCTHU

Bbibepute oavH 13 5 BapuaHToB oTBeTa:

OT XapakKTepa NPpUMCHACMOro MCToia MOACIUPOBAHUA U
HCIIOJIB3YyEMOI'O MaTCMATUYCCKOI'O allrapara

oT croco0a uiau GopMbl UX MPEACTABICHUS
OT CTENEHH OTPAXKEHHUSI COOTBETCTBYIOIIUX CBONCTB OOBEKTOB
OT CTENEHH OTPAXKEHUSI OIPeIeICHHON OJHOThI 0OBbEKTOB

OT MPEIMETHOM 00JIaCTH U 3a/1a4 MOJICTUPOBAHUS

3apaHue Ne203

VYkaxure BCKTOP m CﬂyqaﬁHBIX qucell, UMCIOIIHUX SKCIIOHCHIIUAJIBHOC
pacnpeaeneHue.
Bbibepute oavH 13 6 BapuaHTOB OTBETa:

1) reverse(v)
2) rexp(m, r)
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YKaXuTe BEKTOpP M CIy4YalHBIX YMCEII, UMEIOIIMUX pachpeaciacHue duiiepa.

VYkaxurte BCKTOp M CﬂyqaﬁHbIX YHCCJI, MMCIOIITUX I'aMMa-pacCIipCICICHUC.

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

3apaHue N2204

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

3apaHue N2205

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

3apaHue N2206

YKaxxute BEKTOpP M CIyYalHbIX YUCEII, UMEIOIIUX T€OMETPUUECKOE

pacupeaeeHue.
BbibepuTte oanH 13 6 BapnaHToB OTBETA:
1) reverse(v)
2) rexp(m, r)
3) rE(m, di, d2)
4) rgamma(m, s)
5) rgeom(m, p)
)

rhypergeom(k, n, M, N)

3apaHue Ne207

VYkaxure BeKTOp K CITy4aliHBIX YUCEIT C TUIIEPTeOMETPHUECKUM PaCTIPEICTICHUEM.

1)

Bbibepute oanH 13 6 BapnaHToB OTBETA:

reverse(v)
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rexp(m, r)

rF(m, d1, d2)
rgamma(m, s)
rgeom(m, p)
rhypergeom(k, n, M, N)
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10. O6pa3oBaTe/ibHbIC TEXHOJIOTHH W MeTOAUYECKHE YKA3aHUS 110 OCBOCHUIO
AUCHUIIMHBI (Y4e0HOr0 Kypca)

OcHoBHOM 00pa30BaTENbHON TEXHOJOTHEW MPU W3YYCHHU JHCHUIUIMHBI
SIBJISICTCS] IPUMEHEHHUE TEXHOJIOTUU TPATUIIMOHHOTO 00YUYEHUSI.

Ha ©0a3ze, noJiydeHHBIX Ha JIEKIUSAX TEOPETUUYECKUX 3HAHUH, NpH
IIPOBEICHUH MPAKTUUYECKUX 3aHATUHN BBIABISIOTCS U MPUMEHSAIOTCS HEOOXOIUMBIE
CBA3M MEXIy TEOPETUYECKHMMM 3HAaHUSMH W  KOHKPETHBIMH  HAaBBIKAMU
IIPUMEHEHUS dTUX 3HAaHUUI Ha MPAKTHUKE.

MeToauueckune PEKOMEHIAINUMA 110 U3YUYCHUTIO JTUCIHHUILJINHBI

CucreMbl HOAACPAKKHN HHXKCHCPHBLIX PACYE€TOB

Mopyis 1 [Ipaktrueckoe 3anstue Nol
OcHoBbl paboThl ¢ nporpammoit «MathCAD»
Mopyis 1 [Ipaktrueckoe 3anstue No2
Penienue ypaBHeHHI
Momyns 1 [TpakTrueckoe 3ausTue No3
NuaTepnonsauus u npeacka3aHue
Monyns 2 [IpakTueckoe 3ansitue Nod
Matematnyeckas o0OpaboTka pE3yIbTaTOB
HKCHEPUMEHTAIbHBIX TAHHBIX
Mopyisb 2 [Ipaktrueckoe 3anstre NoS
UncnenHoe uuTerpupoBanue u audhepeHImpoBaHme
Mopyib 2 [Ipaktuueckoe 3anstre Nob
Pemenne oObIKHOBEHHBIX U PEepeHITNATbHBIX YpaBHEHUN
Monyns 3 [IpakTuyeckoe 3ansitue No/
Pemienne nuddepeHInaIbHBIX YpaBHEHUNW B YaCTHBIX
MIPOU3BOJIHBIX
Monyns 3 [TpakTtrueckoe 3ansTre Ne8

CrexkTpaiabHbIi aHAJU3 U CUHTE3

Moayis 1

Tema. O6mIHE BOIIPOCH MATEMATHYECKOTO MOJCITUPOBAHUS.
Heap v 3a1a4u N3VYCHUS.

Meap —  1OIydYeHHWE  TEOPETHUYECKUX  3HAHMM N0  OCHOBHBIM
OCHOBOIIOJIAraro UM MTOHSITUAM MaTeMaTH4YECKOr0 MO/JICJIMPOBAHUSA
TEXHOJIOTUYECKUX ITPOLECCOB.

3amayu:

1. O3HaKOMUTBCSA C OCHOBHBIMM TE€PMUHAMU U  OMpPEACIICHUAMHU
MaTeMaTUYECKOTO MOJICIIMPOBAHMS.

2. [lonyyeHue NpakTUYECKUX HABBIKOB MaTEMAaTUYECKOTO MOAEIUPOBAHUS.

N3y4uB 1aHHBIH MOAYJ/b, CTYACHT J0JIZKEeH:
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UMeTh TpeACTABJIEHHE O BO3MOKHOM BUPTYaTbHOM MOJEIUPOBAHUU PAOOTHI
TEXHUYECKOT0 YCTPOMCTBA M TOJYyYECHHE HEOOXOAUMBIX €ro XapaKTEPUCTUK IS
Han0oJIee ONTUMAILHOTO MPOEKTUPOBAHUS.

3HATb METOJIbl U CPEJICTBA T€OMETPUUYECKOTO MOJCIUPOBAHUS TEXHUYECKHUX
00BEKTOB; METOJIOJIOTHYECKUE OCHOBBI (PYHKITMOHUPOBAHUS, MOJCITUPOBAHUS U
CHHTE3a CHCTEM; OCHOBHBIE METOJbl aHajln3a BO BPEMEHHOM W YaCTOTHOM
001acTaX, CIIOCOOBI CHHTE3A.

yMeTb CTPOUTh MaTeMaTHYECKHE MOJEIU OOBEKTOB U CHUCTEM; IMPOBOJUTH
aHaluu3, OILICHUBAThb CTAaTUCTHYECKUE M JUHAMHYECKHE XAPAKTEPUCTHUKH;
BBITIOJIHATH aHAJIN3 TEXHOJIOTMUECKUX MPOIECCOB KaK 0OHEKTOB.

BJa/leTb HaBbIKaMd  OQOPMIIEHHUS TMPOEKTHOM U  KOHCTPYKTOPCKOM
JIOKyMEHTAIuu B cooTBeTCTBUU ¢ TpeboBanusimu ECKJI; HaBbikaMu mpuUMEHEHUs
AJIEMEHTOB aHAJIN3a ATAIOB KU3HEHHOTO LIMKJIA TPOIYKIIUH.

Ilpu oceoenuu memot Heo6X00UMO:
® M3YyYUThb YUYeOHBIN MaTepHaJl.
¢ BBINOJHHUTH NPAKTHYECKHE 32IaHUS T10 TeMe.

MoayJs 2.
Tema. Pazinunbie METObI PELICHNS HEJTMHENHBIX YPABHEHUM.

eapb 4 32124 U3y4eHUs.

Hear — O3HakoMJICHHME W OBJIAJICHUE METOAUKAMH KauyeCTBEHHOM U
KOJIMUECTBEHHON OIIEHKU TEXHOJIOTUYECKUX CUCTEM.
3agaun:

1. V3ydeHue pazIMuHbIX MOAXOJO0B M METOAUK pacueTa KaueCTBEHHOW U
KOJIMYECTBEHHOU OIICHKH.

2. [TlomydyeHwe mNPaKTHYECKHMX HABBIKOB C IIOMOIIBIO  BBITOJTHCHUS
MPAKTUYECKUX 3aJaHUM JJIs1 3aKPEIUICHUS U3YYEHHOTO MaTepuaa.

N3y4yuB 1aHHBIH MOAYJb, CTYACHT J0JIZKEeH:

HMeTh TNpeacTaBjJIeHne 0 BO3MOKHBIX CIIOC00ax pacyeTa KOJTUYECTBEHHON U
Ka4ECTBEHHOU OLIEHKH TEXHOJIOTUYECKUX CUCTEM.

3HATH TCHACHIIMHM PA3BUTHUS KOMIBIOTEPHOU IpauKu, €€ poJib U 3HAYCHHE B
WH)KCHEPHBIX CHUCTEMax U TMPUKIAAHBIX MPOrpaMMax; THUIIOBbIE MAKEThI
MNPUKIAHBIX MpPOrpaMM aHajiM3a [JIMHAMUYECKUX CHCTEM; KHHEMAaTHUYECKYIO
CTPYKTYpPY YU KOMIIOHOBKY CTaHKOB.

YMeTb pACCUMTHIBATH OCHOBHBIC KAUYE€CTBEHHBIE I10KA3aTENN, BBIIIOJIHATH:
aHajau3, CHUHTE3; pa3pabaThiBaTh aJITOPUTMbl IEHTPATHU30BAHHOTO KOHTPOJIS
KOOPAMHAT TEXHOJIOTHYECKOT0 OOBEKTAa; COCTABIATh CTPYKTYPHBIE CXEMBI, HX
MaTeMaTHYECKHEe MOJIeIu KakK OOBEKTOB; UCIOJIb30BaTh OCHOBHBIC METO/bI
MMOCTPOCHHUSI MATEMATUYECKUX MOJENEH MNPOILECCOB, CUCTEM, MX JJIEMEHTOB U
CHUCTEM.

BJIAJIETh: HAaBBIKAMHU TOCTPOCHUS TEXHOJOTMYECKUX CHUCTEM; HaBBIKAMH
HaJaJKu, HACTPOWKU, DPETYJIMPOBKH, OOCIYKHUBAaHUS TEXHUYECKUX CPEIACTB M
CUCTEM.

Ilpu oceoenuu memot HeoOX00UMO:
® M3Yy4YUThb YUeOHBIH MaTepHaJ;
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¢ BbLINNOJHUTDH NPAKTHYCCKHE 3aJaHUA 110 TEME.

Moayas 3.
Tema. Ilpobnemsr momyuenuss Ha OBM  cioyyallHBIX — YMCJIOBBIX

MOCJIEOBATEIBHOCTEN € 3aJaHHBIMUA BEPOSITHOCTHBIMU XapaKTEPUCTHUKAMHU.

ean u 3a1a4n U3yYeHUH.

Hean — N3yueHnue u ocBOeHHE BO3MOXKHOCTH MPOBEJACHUSI CUHTE3a U aHan3a
TEXHOJIOTHYECKUX CUCTEM.

3agaum:

1. V3yuynuTh METOAMKY MPOBEJICHUS CHHTE3a M aHalu3a TEXHOJIOTHYECKUX
CUCTEM.

2. TlomyyeHwe NPaKTHUECKUX HABBIKOB C TIOMOIIBIO BHUPTYaJbHOTO
HKCIIEPUMEHTA.

N3y4yuB 1aHHBIH MOAYJb, CTYACHT J0JIZKEeH:

UMeTh MpeIcTaBJIeHHe O TaKUX KIIIOUEBBIX IMOHATUSAX B MaTeMaTUYECKOM
MOJICJIMPOBAHUU KaK CUHTE3 U aHAJIN3.

3HaTh 001IMe TPeOOBaHUSA K TEXHOJOTMYECKUM CHCTEMAaM MPOECKTHUPOBAHMS,
OCHOBBI TEXHOJIOTHYECKOTO PETYJIMPOBAHUS; CPEICTBA JJII KOHTPOJIS, UCIIBITAHUH,
JUArHOCTHKHU 000pY10BaHUSI.

YMeTb pPacCUUTHIBATh OJHOKOHTYPHBIE M MHOTOKOHTYPHBIE CHUCTEMBI
IPUMEHUTEIBHO K KOHKPETHOMY TEXHOJOTHYECKOMY OOBEKTY; paboTaTh C KaKUM-
JM00 H3 OCHOBHBIX THIIOB TNPOTPAMMHBIX CHUCTEM, TMpEIHA3HAYEHHBIX IS
MaTEMaTHYECKOI0 M MMHTAlMOHHOTO MoaeaupoBanus Mathcad, Matlab.

BJa/IeTh. HaBbIKAMHM aHaJM3a TEXHOJOTHYECKUX TPOIECCOB M BbIOOpa
(yHKIHMOHAJIBHBIX CXEM; HaBbIKAaMU O(POPMIICHUS PE3yJbTAaTOB UCCIEAOBAHUN U
MIPUHATHS PELLICHUM.

Ilpu oceoenuu memot Heo6X00UMO:
® HM3yYUThb YUeOHBIN MaTepHaJ;
¢ BBINOJHHUTH NPAKTHYECKHE PA0OTHI.
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11. VY4yeOHO-MeTOAMYECKOE W

AUCHUILUTAHBI (Y4e0HOT0 Kypca)

11.1. Ob6s13aTesibHARA IUTEPAaTYpa

HH(POPMAIUOHHOE

o0ecreuenmne

bubmmorpaduyeckoe onrcanue

Tun (yuebnuk, yuebHoe
nocobue, y4eOHO-
METOIUIECKOE

nocobue, MPaKTUKYM,

ap.)

KomnuectBo
B
OuOIMOTEKE

benos II. C. Marematuueckoe
MOJIETUPOBAHUE  TEXHOJIOTUYECKHUX
MIPOLIECCOB [DNEKTPOHHBIN pecypc] :
y4e0. mocooue (KOHCIEKT JICKIIHit) /
I1. C. benoB ; EropseBckuii TEXHOII.
uH-T (rimnan) MOCKOBCKOTO TOC.
texHol. yH-ta «CTAHKHWH». -
EropeeBck ETHU MI'TY
"CTAHKHH", 2016. - 121 c. - ISBN
978-5-904330-02-6.

y4eOHOoe nmocodue

5BC
IPRbooks"

MeuepsikoBa B. b.
Meramiopexymue cradiku ¢ YIIY
[DneKTpoHHBIN  pecypc] yueO.
nocodbue / B. b. Memiepsikopa, B. C.
Crapony6oB. - Mocksa : UHOPA-M
, 2017. - 336 c. : un. - (Beicmee
oOpazoBanmue. bakamnaspuar). - ISBN
978-5-16-005081-2.

yueOHOe ocobue

9bC
"ZNANIUM
.COM"

[IpoekTrpoBaHuEe TEXHOJIOTUYECKOU
OCHAaCTKH TUTST peMOHTa u
OOCITy’>KUBaHHUSI TPAHCIOPTHBIX U
TPAHCIIOPTHO-TEXHOJIOTHUECKUX
MaIlH [DJIEKTPOHHBIH  pecypc]
npaktukyMm / Ce.-KaBka3. denepan.
yH-T ; [cocT. H. }O. 3emisiHymHOBa,
H. W. Omenko]. - CraBponossb :
CK®dY, 2015.-150 c.

MIPAKTUKYM

OBC
IPRbooks

KnenukoB B. B. AsTomMaTmzanus
TIPOU3BOICTBEHHBIX MIPOIIECCOB
[DneKTpoHHBIN  pecypc] y4eo.
nmocooue / B. B. Knenuxos, H. M.
Cynran-3ane, A. I'. Cxuptianze. -
Mocksa : UH®PA-M, 2016. - 208 c.
: un. - (Beicmee o0pa3oBaHue.
bakanaspuar). - ISBN 978-5-16-

y4ueOHOe ocobue

ObC
"ZNANIU
M.COM"
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| 011109-4. |

11.2. JlomosHMTeJbHAS JUTEepaTypa M y4deOHble Marepuaabl (ayamo-,
BH/1€0- IIOCOOUS U JP.)

e (doun HayuHoit oudamoreku TI'Y:

Ne bubnuorpaduueckoe onrcanue Tun (yueOnuk, | KommdectBo
m\IT yaeOHOe B
rocoowue, onbimoTeke
y4eOHO-
METOJIUYECKOE
rocoomue,
PaKTUKYM, Ap.)
bype B. M. Teopus BeposTHOCTEW U y4eOHHUK OBC «Jlanb»
MaTeMaTh4YecKast CTaTUCTHUKA
[OnexTpoHHBIN pecypc] : [yueOHuk] / B.
1 | M. Bbype, E. M. Ilapununa. - CaHKT-
[TerepOypr : Jlans, 2013. - 416 c. : ui. -
(Yuebnuku g By3oB. CrneuuanbHas
autepatypa). - ISBN 978-5-8114-1508-3.
bopoBkoB A. A. Maremaruueckas y4eOHUK ObC «Jlanb»
CTaTHUCTUKA [DIEKTPOHHBIA pecypc|
yueOoHuk / A. A. bopoBkoB. - U3n. 4-e,
2 | crep. - Cankrt-IlerepOypr : Jlans, 2010. -
704 c¢. - (Kmaccuueckas  yueOHas
auTeparypa no maremaruke). - ISBN 978-
5-8114-1013-2.
Tyran6aeB A. A. Teopusi BeposITHOCTEH U yueOHOe OBC «Jlanb»
MaTeMaTH4YecKast CTaTUCTHUKA nocooue
[DnexTpoHHBIN pecypc] : yueO. mocodue /
3 | A. A. Tyran6aes, B. I'. Kpynusn. - CaHkt-
[TerepOypr : Jlans, 2011. - 224 c. : ui. -
(YueOnuku s By3oB. CrernuanbHas
auteparypa). - ISBN 978-5-8114-1079-8.
COT'JIACOBAHO
JlupexTop Hay4dHON OMOINOTEKH A.M. AcaeBa

«

(noonucs)

20 T

MII

(U.0. Pamunus)
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11.3. IlepeyeHb pecypcoB HMH(OPMALMOHHO-TEJEKOMMYHUKAINMOHHON CeTH
"UnTepHer"

Web of Science [DnekTpoHHBIH pecypc] : MyJIbTHIUCIUIUIMHAPHAS
pedepatuBnas 6a3a manneix. — Philadelphia: ClarivateAnalitics, 2016— . —
Pexxum nocrtyna : apps.webofknowledge.com. — 3arn. ¢ skpana. — f3. pyc.,
aHTJI.

Scopus [DnekTpoHHBIH pecypc] : pedeparuBHas 0Oa3a JaHHBIX. —
Netherlands: Elsevier, 2004— . — Pexxum gocTymna : scopus.com. — 3ari. ¢
JKpaHa. — 3. pyc., aHIJIL.

Elibrary [DnexTpoHHBI pecypc| : Hay4yHas DJIEKTpPOHHAs OWONIHMOTEKa. —

Mocksa : HOb, 2000— . — Pexxum moctyma : elibrary.ru. — 3ari. ¢ skpaHa. —
S3. pyc., aHrIL
Springer Link [DnektponHblii pecypc] : [0a3a  JmaHHBIX]. —

Switzerland: SpringerNature, 1842— . — Pexxum nocrtyna : link.springer.com.
— 3ari. ¢ ’3kpaHa. — 3. aHr.

Science Direct [DnexkTpoHHBIA pecypce| : KOMIEKIUS 3JICKTPOHHBIX KHUT
u3natenberBa Elsevier. — Netherlands: Elsevier, 2018— . — Pesxxum moctyma :
sciencedirect.com. — 3aru. ¢ 3kpana. — S13. aHr.

11.4. llepeyeHb NPOrPAMMHOI0 OOeceYeHUs!

HaumenoBanue 11O Kouaunuvecr PexkBU3UTHI 10r0OBOpa
BO (nara, Homep, CPOK
JIMLEH3UM aeicTBHs)

Windows 1398 HoroBop Ne 690 ot
19.05.2015r., CpOK
JEHCTBUS - OECCPOUHO

Office Standart 1398 Jloroop Ne 690 ot
19.05.2015r., CpOK
nercTBUsl - OECCpovHO;
Horoop Ne 727 ot
20.07.2016r., CpOK
AeHCTBUS - OECCPOYHO
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OCyIIECTBJICHUA Oﬁpa3OBaTeJII)HOI‘O nmpouoecca nmo JTMCUMIJIMHE (MOIly.]'lIO)

11.5. Onucanne MaTepuaJIbHO-TeXHUYECKOM 0a3bl, HEOOXOAUMOM /I

n/n

HaumeHnoBanmue
000pyI0BaHHBIX
y4eOHBIX
Ka0OMHETOB,
Jadoparopuii,
MACTEPCKHUX U
Jp. 00bEeKTOB
JJISI IPOBEICHUSI
NMPAKTHYECKUX H
JIa00pPaTOPHBIX
3aHSATHH

Ilepeyenn
OCHOBHOI0
o0opynoBaHust

DaKkTHYeCKUM
aapec y4eOHbIX
KaOMHETOB,
Jadoparopuii,
MAaCTEePCKHX U Ap.

Iomanp, M2

KoaundyecTBo
MOCAT0YHBIX MECT

KomnerotepHslii
Ki1acc. YueOnas
ayauTopust s
MIPOBEICHUS
3aHITUU
JIEKITUOHHOTO
THHa.  YdeOHas
ayauTopus A
MIPOBEICHUSA
3aHITUU
CEMHUHAPCKOTO
THIa.  YdeOHas
ayauTopust IS
MPOBEICHUS
71a00paTOPHBIX
paboT. VYueOHas
ayauTopust s
KYpPCOBOTO
MPOEKTUPOBAHUS
(BBINIOJIHEHUS
KYPCOBBIX
paboTt). YueOHas
ayauTopust s
IPOBEICHUS
IPYIIOBBIX n
WHIMBUTY AJIbHBIX
KOHCYJIbTALlUN
VyeOHas
ayAUTOpUS
MPOBEICHUS
3aHITHU

TUTS

[TepenocHou
IIPOEKTOP,
KOMIIBIOTEPHBIN
CTOJI,

CTYI,
ayJauTOpHas,

YUYCHUYECKUAMN
nByxMmecTHbI, [TK

9KpaH,

CTOJ
HpGHOIIaBaTeHBCKHﬁ,
JOCKa

CTOJI

445020, Camapckas
001., T. TonpsiTTH,
yIL
16B
MO3UIIUS
Ne9,

3 srax, (E-306)

benopycckas,

mo TII

52,9

15
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n/n

HaumenoBanue
000pYyI0BaHHBIX
Y4eOHBbIX
KAa0OMHETOB,
Jaboparopuii,
MacCTepCKHUX 1
Jp. 00bEeKTOB
JJISI IPOBEIEHUSI
NMPAKTHYECKUX H
JIa00paTOPHBIX
3aHATUM

Ilepeuyenn
OCHOBHOI0
o0opynoBaHusi

DakTHYecKU
ajapec y4eOHbIX
KAa0OMHETOB,
Jadoparopuii,
MACTEPCKHX U JIp.

ILomanp, M2

KoanuecTBo
MOCAT0YHBIX MECT

TEKYIIETO
KOHTPOJIA 51
MIPOMEKYTOUHOU
aTTECTAalNH.
(E300)

VyeOHas
ayauTopus IS
IIPOBEICHUS
3aHITUU
JICKIIMOHHOTO
THIIAa. YueOHas
ayauTopus IS
MIPOBEICHUS
3aHITHU
CEMHUHAPCKOTO
THIa.  YdeOHas
aymATOpHS IS
KYpCOBOT'O
IPOCKTUPOBAHMS
(BBITIOJIHEHUS
KYPCOBBIX
paboTt). YueOHas
ayauTopus IS

MPOBEACHUSA
rPYHITOBBIX 151
WH]IUBUTy AJIbHBIX
KOHCYJIbTAIlUM.
VYyeOnas
ayauTopus A
IIPOBEACHUSA
3aHATAU
TEKYILETO
KOHTPOJISL u
MIPOMEXKYTOUHOU

Cron
IIPETIo1aBaTeIbCKUIA,
CTOJIBI YYEHHUUYECKHE
JIByXMECTHBIC
(MOHOOJIOK) , CTyI,
JI0OCKa  ayJIUTOpHAs
(menoBast), kadenpa,
POCKTOp,  JKpaH,
TIPOIIECCOP

445020, Camapckas
001., T. TonpgarTH,
yin. benopycckas,
16B

nosuuuss no  TII
Ne2(),

3 srax, (E-309)

71,5

66
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n/n

HaumenoBanue
000pYyI0BaHHBIX
Y4eOHBbIX
KAa0OMHETOB,
Jaboparopuii,
MacCTepCKHUX 1
Jp. 00bEeKTOB
JJISI IPOBEIEHUSI
NMPAKTHYECKUX H
JIa00paTOPHBIX
3aHATUM

Ilepeuyenn
OCHOBHOI0
o0opynoBaHusi

DakTHYecKU
ajapec y4eOHbIX
KAa0OMHETOB,
Jadoparopuii,
MACTEPCKHX U JIp.

ILomanp, M2

KoanuecTBo
MOCAT0YHBIX MECT

arrecraumu. (E-

309)

KomrbrorepHslii
KJ1acc.
[Tomemenne mis
CaMOCTOSITETIbHOU
paboThl. YueOHas
ayauTopust s
MIPOBEICHUS
3aHATUMN
CEMHUHAPCKOTO
Tuna.  YueOHas
ayauTopust s
KypCOBOT'O
MIPOEKTUPOBAHUS
(BBITIOJIHEHUS
KYPCOBBIX
paboTt). YueOHas
ayauTopust IS
IPOBEICHUS
IPYIIOBBIX u
WHIMBUIY AJIbHBIX
KOHCYJIbTaLUM.
YuebHas

Ctosl y4eHHUUYECKHIA,

CTYIL, IIK
BBIXOJOM B
UHTEPHET

C

CCTh

445020 Camapckas
00J1aCTh, T.
TonpsaTTH,
yn.benopycckas, 14,
no3urma mo TII Ne
48,

4 srax, (I'-401)

4.8

_~
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n/n

HaumeHnoBanmue
000pYyI0BaHHBIX
Y4eOHBbIX
KAa0MHETOoB,
Jaboparopuii,
MacCTepCKHUX 1
Jp. 00bEeKTOB
JJISI IPOBEIEHUSI
NMPAKTHYECKUX H
JIa00paTOPHBIX
3aHATHH

Ilepeuyenn
OCHOBHOI0
o0opynoBaHusi

dakTHYeCKUH
ajapec y4eOHbIX
KAa0MHETOoB,
Jadoparopuii,
MACTEPCKHX U JIp.

ILomanp, M2

KoanuecTBo
MOCAT0YHBIX MECT

ayAuTOpUs
MIPOBEICHUSA
3aHATUN
TEKYLIErO
KOHTPOJISI 151
MIPOMEXKYTOUHOU
arrecraumu. (-

401)

JJIsL
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