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

b1.B.J1B.10.02

(wugp oucyunnumnvt)

PABOYASA TIPOT'PAMMA JUCHUIT/IMHBI

CucreMbl MOAAEPKKH HHKCHEPHBIX PACYETOB

(Haumero8aHue OUCYUNIUHDBL)

IO HAIIPAaBJICHUIO ITOATOTOBKH (CHGHI/IaHBHOCTH)

15.03.05 KOHCTPYKTOPCKO-TEXHOJOTHYECKOE 00eCIIeYeHNE MAIITMHOCTPOUTEIbHBIX

IIPONU3BOACTB
(K00 u HaumeHoBanue HanpasieHus n0020mogKu, cneyuanvhocmu ¢ coomeememeuu ¢ I'OC BI10)

[IpoekTHpOBaHNE TEXHOJOTUYECKHUX MPOIIECCOB

(nanpaeaennocms (npoguis))

dopma 00ydeHHs: OdHas
I'ox HaGopa: 2017

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

Koanuecrso 3ET 2
Yacos o PYII 72
Buabl KoHTpOJISI B 9K3aMeHbI 3aueTnl Kypcosbie Kypcosbie Kontpouibubie
cemecTpax: MPOEKTHI padoThI (Mzaf;f:,:oﬁ
¢opmbl 00yUeHus)
8 9

NeNe cemecTpoB

1 2 3 4 5 6 7 8 9 10 11 Hroro
3ET 2 2
10 ceMecTpam
Jlexuun 18 18
JlabopaTopHbie
IpakTnyeckue 18 18
KonTakTHas pagora 36 36
Cam. padora 36 36
Kornpo.m;i
Hroro 72 72

Toasarru 2017




Pabouass mporpamma cocrabieHa Ha ocHoBaHuum PI'OC BIIO/®T'OC BO wu y4yebHOro IuiaHa
HampaBJIeHUs NOAroToBku  (cnenuanbHOCTH) 15.03.05 ~ KOHCTPYKTOPCKO-TEXHOJOTUYECKOE

OGCCHC“ICHI/IC MAaMMHOCTPOUTCIbHBIX ITPOU3BOJACTB
(KOO u HAUMEHOBANUE HANPAGTEHUS NOO20MOBKU, cneyuarvhocmu ¢ coomeememeuu ¢ @IOC BO)

PenensnpoBanue padoueil mporpaMmMbl JMCIHIUINHBI:

OtcyrcTBYET
VYyebnass (pabouas) mnporpamMma ojg00peHa Ha 3acegaHuu  Kadeapbl
OTMII (mpotokon 3acemanuss Ne 9 or« 30 »  wmapra 2017 r.).
Peniensent
(OondicHocmo, yuernoe 36anue, Cmenems) (noonucy) (U.0. @amunus)
«_» 20 1.
Cpok neiicTBus padoyeil NporpaMMbl JUCHHUILIMHBI /10 » 20 r.

Cpox oeticmeus ymeepaicoennou PII/]: ons npoepamm b6akanaepos — 4 2o0a; 0ns npoepamm
mazucmpog — 2 200a; 015l NPOSPAMM CREYUATUCTNO8 — 5 JIem.

HNudopmanms 006 akryaausauuu padodeid NporpaMmbl TUCHMIIJIMHBI:

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

[IpoToxkou 3acenanus kadeapbr Ne OT «__ » 20 r.

[TpoToxkou 3acenanus kadeaps Ne OT «__» 20 r.

[IpoToxkoi 3acenanus kadeapor Ne OT «__ » 20 r.
YTBEPXIAIO

3aBeyronuii kadeapoir «OO0py/IOBaHUE U TEXHOJOTHH MAITHHOCTPOUTEIHHOTO
IPOU3BOJICTBAY

(8vinyckaroweli HanpagieHue (CneyualbHOCmy))

« » 20 T H.1O. Jloruuos

(noonucy) (U.0. Pamunua)




AHHOTALIUA
AUCUMILNIUHBI (Y4e0HOI 0 Kypca)
b1.B./I1B.10.02 CucreMbl NOAIePKKH HHKEHEPHBIX PACY€TOB

(MHAEKC M HAaMMEHOBAaHHUE AWCIUIUINHEI (YyIeOHOr0 Kypca))
1. Heanb 1 3a1a4M U3y4YeHUs IUCHUILIMHBI (Y4eOHOT 0 Kypca)

enp — chopmupoBaTh y oOydaromuxcs 3HaHWS, YMEHHUS U TpHOOpeTeHUe
OMbITa TMPUMEHEHUS METOJIOB MAaTeMaTUYeCKOro MOJACIUpoBaHus (pa3paboTka
MaTEMaTHICCKUX MOJICTICH, TPUMEHCHUE YHCICHHBIX METOOB PEIICHUS Pa3InIHBIX
3aJ1ay, MCIOJIb30BaHNE COBPEMECHHBIX MaTEeMAaTHUYECKHX MAKETOB JUIS PEIICHHS 3a1a4
MaTEMaTUYECKOTO MOJICIIMPOBAHUS) TIPH CHUHTE3¢ M HCCJICJAOBAHMA CHUCTEM
ABTOMATHUYECKOTO KOHTPOJISI M YITPABJICHUS TEXHOJIOTHICCKUMH MPOIIECCAMM.

3amaun:

1. Jate 3HaHUA 1O OOIIMM TPUHIUNAM W TEHJCHIMSIM TOCTPOCHUS
MaTEeMaTHYECKUX MOJCIICH TEXHUYECKUX CUCTEM, OOBEKTOB M TIPOIIECCOB.

2. OCBOUTH YHCJIICHHBIE METOJBI [JIsi TMPOCKTUPOBAHUS TEXHOJOTHUECKUX
CUCTEM.

3. O3HaKOMUTb C COBPEMEHHBIM MPOTPAMMHBIM OOECIeYeHUEeM IS
aBTOMAaTH3UPOBAHHOIO MPOEKTUPOBAHUS.

4. OOyuuTh HaBbIKaM pa3pabOTKU MATEMATUYECKUX MOJENIEeH OTAENbHBIX
MOJCHUCTEM U UX MPOTPAMMHOM peanuzanuu Ha DBM.

2. MecTo nucuuiinibl (yueOHoro kypca) B crpykrype OIIOII BO

Jannas mgucruruimHa (yaeOHbIH Kypc) oTHocuTes K bioky 1 «/lucrumauHb
(Momynu)» (BapuaTUBHAS YacTh).

Jucturuinael, y4yeOHbIe KypChl, HA OCBOGHHU KOTOPBIX Oa3zupyeTcsl IaHHas
muciuiuinHa (y4eOHbIil Kypc) — Bricimas matematuka, OCHOBBI MH(GOPMAIIMOHHON
KyJabTypbl,  @usuka, ABTOMATHU3alUsg  TEXHOJOITMYECKUX  MPOLECCOB B
MalIMHOCTPOEHUHU,  Teopus  aBTOMAaTHYECKOTO  yINpaBlieHUs,  TexHonorus
MaIIMHOCTPOECHUSI.

Jucrurumael, y4eOHbIE KYpChI, JUIsI KOTOPBIX HEOOXOAWMBI 3HAHUS, YMEHUS,
HABBIKU, IPUOOpETaeMble B pe3yJbTaTe M3Y4YCHHS NTaHHOW NUCIMIUIAHBI (y4eOHOTO
Kypca) — JJI BHITTOJTHEHHSI CTYJICHTAMU BBITTYCKHOW KBaMU()UKAITMOHHON PabOTHI.

3. Ilnanupyemble Ppe3yabTaThbl O00y4eHHs] MO IUCHUIIMHE (Yy4eOHOMY
KYpPCY), COOTHECEHHbIe ¢ IUIAHUPYEeMbIMH  Ppe3yJbTaTaAMH  OCBOCHUS
o0pa3oBaTe/IbHON NPOTrPaMMBI

®opmupyembie H I[lnannpyembie pe3yabTaThl 00y4eHHsI
KOHTPOJIUpYyeMbIe
KOMIIETEHIINH




— CMOCOOHOCTh peniaTh

3HAaTh:

CTaHJapTHBIC 3aJla4d | e OCHOBHBIC MOHATHS, 3aJa4H U LICIU MOJACIIMPOBAHUA,
po(heCCHOHAILHOM e KJ1acCU(PUKAIINIO MOJIETIEH U BUJIOB MOJIETUPOBAHUS,
ACATCIBHOCTH Ha | eMeTONBI MOCTPOCHUS MATEMAaTUUYECKOTO OMUCAHUS
OCHOBC 00BEKTOB.
UHQOPMALMOHHON U | Vpmers:
OubMOrpadUueCcKOf | o yeroNB30BaT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
KyJIbTypbI C| mMCUMIUIMH IS COCTAaBIEHUS  MaTeMaTHYECKOrO
HPUMCHCHIEM ONMCaHUsI 00BEKTA MOJIETMPOBAHHSL.
UH(GOPMAIIMOHHO- Blaners:
KOMMYHHK%HHOHHHX ® COCTaBJICHUS MMOJHOM CTPYKTYpPHOU CXEMBI
TEXHOJIOTHH " ¢ BEIIIECTBEHHO-YHEPTreTUUECKUX IIOTOKOB
yHacTom . OCHOBHBIX | 1oy HOMOrHUECKOTO mpoiecca  IPOTEKAIIero B
TpeboBatui . TEXHOJIOTUYECKOM OOBEKTE YIPABICHUS;
HH(OPMALHOHHOH ®pa3pabOTKU JTUHAMHAYECKHAX u CTaTUYECKUX
oe3omacuoctu (OITK-2)
MIPOCTPAHCTBEHHO-PACTIPEICIICHHBIX ~ MAaTEMaTUYECKUX
MOJIEJIeN TeXHOJIOTUUECKUX MPOIIECCOB.
— CIIOCOOHOCTH | 3HATH:
BBIIIOJIHATh PA0OTHI IO | @ UUCICHHBIE METO/bI PELIECHHS PA3IMUHBIX 3a/1aY;
AUAarHOCTHUKE ® METOIbI BOCCTAHOBJICHUS OMITUPUUICCKUX
COCTOsAHHUA  AHNHaAMHKH 33BHCHMOCT€ﬁ;
0OBEKTOB ®METO/Ibl AHAUTUTUYECKOTO MOJICIUPOBAHUS,
MAalllMHOCTPOUTCIIbHBIX | ¢ MeTo 151 HMHUTAIIMOHHOTO MOJIEIMPOBAHUS.
IIPOU3BOJICTB C [ VyeTn:
HCTIOIB30BAHNEM epellaTh  COCTABJCHHBIE  ypaBHEHHs  (CHCTEMBI
HEOOXOIMMBIX METO/I0B ypaBHEHHUH) MOJEIM C TOMOIIBI0 COBPEMEHHBIX
U CPCACTB  aHAJN3A | \arepaTHYECKHX TAKETOB.
(TIK-12) Brnaners:
e METOIaMH MaTEMAaTHYECKOTO aHaIn3a u
MOJICTTUPOBAHUS B TEOPETUUECKUX "
AKCTIICPUMEHTAIbHBIX ~ HCCIICIOBAaHUSAX B 00JlacTu

paspabotkun ACY TII ¢ ucnosb30BaHHEM COBPEMEHHBIX
MaTeMaTUYE€CKUX MaKETOB.

TemaTnueckoe coaepkaHue TUCHUIIMHBI (Y4e0HOT0 Kypca)

Paznen, monyanb

Honpa3zaen, rema

OO0mue BOIIPOCHI
MaTeMaTHIECKOTO
MOJICTUPOBAHUS

OGIHI/IG BOIIPOCHEI MAaTCMAaTHYCCKOI'0O MOJCIIMPOBAHU A

WNurepnonsius mo obmieit hopmyne Jlarpamxka

WNuTtepnonsiius TaOMWYHBIX JAaHHBIX 10  (opmynam
Jlarpanxa

IIporniecc mocTpoeHUst MATEMaTHYECKONW MOJEITH

[ToauHoMuanbHas AllIIPpOKCHUMal s

UYeOpImieBCKast anmpoKCUMAIUs




CyTh KOMIOBIOTEPHOTO MOAECITUPOBAHHUS

OKCITOHEHIIMAJIBHASL PETPECCUS

ITonnHOMMANBHAs perpeccus

Paznuunrbie METObI
pEeLIEHUs] HEIUHENHBIX
ypaBHEHUH

PaznuyHble METOBI pELICHUS] HEIMHEWHBIX YPAaBHECHUN

Jlunelinas perpeccus o01iero Bujaa

Henuneitnas perpeccust oO1ero Buja

BreruncnurtenbHbIe OKCIICPUMCHTBI € MAaTCMAaTHUYCCKUMMU

MOJENSIMA, HWMUTUPYIOIIMMHU TOBEJACHUE  PpPEATbHBIX
00BEKTOB, IPOLIECCOB WJIM CUCTEM

[IpeoOpazoBanue Jlamnaca

CnydailiHple BEIMYMHBI W COOBITHS, METOJbI MX

T'CHCpAlU U 00J1aCTh UX IMMPUMCHCHMU

JIMHeMHOE Crila)KMBAaHME 10 IISITH TOUKAM

HenunenBnoe criia)xuBaHue MO0 CEMU TOUKAM

[IpoGnembl monyuyeHus
Ha OBM cayualiHbIX
YHCIIOBBIX
[OCJIE10BATEIBHOCTEN
C 3aJJaHHBIMU
BEPOSTHOCTHBIMU
XapaKTepUCTUKAMHU

[Ipob6nemsbl monydenus Ha OBM cinydailHbIX YHCIOBBIX
MOCJIEIOBATEIILHOCTEN C 3aJlaHHBIMH BEPOSITHOCTHBIMU

XapaKTEpUCTUKAMHU
BeluncneHne  XapakTEpUCTHK  CHUCTEMBI IO €€
ONEPATOPHOM XapaKTEPUCTUKE

ANroputMBl M METOIBI IE€HEpaluuud  PABHOMEPHO

PacCnpCaACICHHBIX Cﬂy‘{aﬁHBIX YHCC

MoaenvupoBaHue JIOTHUECKUX (DYHKITHI

Metoq ¥ QIrOpUTM pELIEHUS CUCTEM JIMHEWHBIX
ypaBHEHUN MeToJIoM [ aycca

Konebanust m pe3oHaHC B MEXaHHYECKON CHCTEME

Krnaccuueckunil CrieKTpaJIbHbIN aHAJIN3 U CUHTE3

OO0mas Tpya0eMKOCTh JUCHMILINHBI (Y1eOHOro Kypca) — 2 3ET.




Cemectp uzydenus 8

4. CTpyKTYpa U cofepKaHue NTUCHUILIMHBI (Y4eOHOro Kypca) CrucTeMbl NOAAEPKKN NHKEHEPHBIX PACUETOB

Paznen, Tloapasnes, Tema Bujbl yueOHOii padoThl Heo0xoanmeble DopMmbI Pexomennye
MOOyJab Ay}ll/lTOprIe 3aHATHUSA CaMocTosiTeJIbHas pa60Ta MaTepHaJIbHO- TEeKylero Masi
(B yacax) TeXHHYeCcKHe KOHTPOJIs JIMTepaTypa
BCEro ’E ®opMbI IPOBeIeHUS JEKIUI, ¢opmbI oprannsanuun pecypcehl (Ne)
: HaﬁOpaTOleﬂX, NMPaKTHYIECKHX CaMOCTOSITEIbHOMH
E E E © 3aHATHIA, MeTOAbI 00yUeHusl, % paboTbI
T 5 g £z peanusyronue NpuMeHsIeMYI0 g
g :é' E E < 00pa3oBaTeILHYI0 TEXHOJIOTHIO 2
S g %
5 = :

1. 1.1. OO0wmume BOMPOCHI 1 1 2 pabora ¢ MYJIbTUMEIUNHHBIE [ToBepka 1,2,3,4
MaTeMaTH4eCKOro pa3aaTouHbIM cpencTBa KOHCIIEKTa
MOZIEIUPOBAHUSL. MaTepraioM JIeKIUiH

Beinonuenue
KOHTPOJIbHOM
paboTHI.
1.2.  MWurepnomsimst 1o | 1 1 [MpakTuyeckas padora Nel 2 pabora ¢ KOMITBIOTEPHBIN OTHET B 1,2,34
obuieit popmyse Jlarpanxa. C IIPUMEHEHHEM Pa3IaTOYHBIM KJ1acc 3NIEKTPOH
KOMIIBIOTEPHOH TEXHUKH MaTepHaIoM HOM BHJIE
1.3. Wurepnomsinus | 1 1 [MpakTuyeckas padora Nel 2 pabora ¢ KOMITBIOTEPHBIN OTHET B 1,234
TaONMYHBIX  JAaHHBIX IO C IIPUMEHEHHEM Pa3IaTO4YHBIM KJ1acc 3NIEKTPOH
¢dopmynam Jlarpamxa. KOMIIBIOTEPHOM TEXHUKH MaTepHaIoM HOM BHJIE
1.4. TIIpouecc mocrpoenus | 1 1 [pakruueckas padora Nel 2 pabora ¢ KOMITBIOTEPHBIN OTHET B 1,234
MaTeMaTH4YeCKOH MOJEIH. C IIPUMEHEHHEM pa3IaTOYHBIM KJ1acc 3NEKTPOH
KOMIIBIOTEPHOM TEXHUKH MaTepHaIoM HOM BHJIE
1.5.TlonmnHOMUaMBHAS 1 [paktuueckas padora Ne2 2 pabora ¢ KOMITBIOTEPHBIN OTHET B 1,234
aIMpPOKCUMAIIHSL C IPUMEHEHHEM pa3IaTO4YHBIM KJ1acc 3NIEKTPOH
KOMIBIOTEPHON TEXHUKH MaTepHaIoM HOM BHJIE
1.6. YeObIimeBcKas 1 [pakruueckas padora Ne2 2 pabora ¢ KOMITBIOTEPHBIN OTHET B 1,234
aNpOKCHMAIIHSL. C MPUMEHEHHEM pa3IaTOYHBIM KJ1acc 3NIEKTPOH
KOMIBIOTEPHON TEXHUKH MaTepHaIoM HOM BHJIE
1.7. CyTh KOMIIBIOTEPHOTO 1 Ipakruueckas padora Ne3 2 pabora ¢ KOMITBIOTEPHBIN OTHET B 1,234
MOJICITUPOBAHUSL. C IPUMEHEHHEM pa3IaTOYHBIM KJ1acc 3NEKTPOH
KOMIBIOTEPHOU TEXHUKH MaTepHaIoM HOM BHJIE
1.8.DKcroHeHIMaNbHAas Ipakruueckas padora Ne3 2 pabora ¢ KOMITBIOTEPHBIN OTYET B 1,2,3,4
perpeccusi. C IPUMEHEHHEM pa3IaTOYHBIM KJ1acc 3NEKTPOH
KOMIBIOTEPHOU TEXHUKH MaTepHaIoM HOM BHJIE
1.9.ITonmmHOMMATBHAS IIpakTiueckas padora Ne3 2 pabora ¢ KOMIIBIOTEPHBIN OTYET B 1,2,3,4
perpeccusi. C MPUMEHEHHEM pa3gaToOuHBIM KJacc JIIEKTPOH




KOMIIBIOTEPHON TEXHUKH MaTepHaJIoM HOM BHJIE
2.1. Pa3numuHple MeETONBI IIpakTrueckas padora Ned pabora ¢ KOMITBIOTEPHBIN OTYET B 1,2, 3,4
pelieHus HEJIMHEHHBIX C IPUMEHEHHEM pa3naTouHBIM KJacc JIIEKTPOH
ypaBHEHHI. KOMITBIOTEPHOU TEXHUKHU MaTepHaJIoM HOM BHJIE
2.2. JluneiitHas perpeccus [paktiueckas padora Ned pabora ¢ KOMITBIOTEPHBIN OTYET B 1,234
o01ero Buza. C IPUMEHEHHEM pa3naTouHBIM KJacc SIIEKTPOH
KOMIIBIOTEPHON TEXHUKH MaTepHaJIoM HOM BHJIE
2.3. Henuneitnas perpeccus [MpakTryeckas padora NeS5 pabora ¢ KOMIIbIOTEPHBIN OTYET B 1,234
o01ero Buaa. C IPUMEHEHHEM pa3naTouHBIM KJacc DIIEKTPOH
KOMIIBIOTEPHON TEXHUKH MaTepHaJioM HOM BHJIE
2.4.BeruncinurenbHbIe pabora ¢ MYJIbTUMETUINHbBIE IToBepka 1,2,3,4
JKCTIEPUMEHTHI c pa3naTouHbIM cpencTBa KOHCIIEKTa
MaTeMaTHYECKUMHU MaTepraioMm JIeKIUH
MOJCIISAMU, Brimonuenue
UMUTUPYIOIIITUMHU KOHTpOJ'[I:-HOﬁ
HIOBE/ICHHE peanbHBIX paboThI.
00BEKTOB, MPOICCCOB HJIH
CHCTEM.
2.5.IIpeobpa3oBanue [MpakTuyeckas padora Neb pabora ¢ KOMITBIOTEPHBIN OTHET B 1,2,34
Jlaraca. C IIPUMEHEHHEM Pa3IaTO4YHBIM KJ1acc 3NIEKTPOH
KOMIIBIOTEPHOH TEXHUKH MaTepHaIoM HOM BHJIE
2.6. CayuaiitHble BENUYHHBI pabora ¢ MYJIbTUMEIUNHBIC YCTHBIN 1,2,3,4
U COOBITHS, METOOBl HX pa3IaTOYHBIM cpencrTsa onpoc
reHepalMd M O001acTb HX MaTepHaIoM
NPUMEHEHHSI. Bemonnenue
KOHTPOJIBHOM
paboThI.
2.7. Jluneiinoe [pakruueckas padora Ne6 pabora ¢ KOMITBIOTEPHBIN OTHET B 1,234
CIIIQXKUBaHUE 110 IATH C IPUMEHEHHEM pa3IaTO4YHBIM KJ1acc 3NIEKTPOH
TOYKaM. KOMIBIOTEPHON TEXHUKH MaTepHaIoM HOM BHJIE
2.8. Henuneitnoe [paktuueckas padora Ne6 pabora ¢ KOMITBIOTEPHBIN OTHET B 1,234
CIIIaXMBaHUE 10  CEMH C IPUMEHEHHEM pa3IaTOYHBIM KJ1acc 3NIEKTPOH
TOYKaM. KOMIBIOTEPHON TEXHUKH MaTepHaIoM HOM BHJIE
3.1. TIpoGmemsl moOMydeHUS pabora ¢ MYJIbTAMEIUHHBIC YCTHBIN 1,2,3,4
Ha 3BM CITy4aiHbIX pa3IaTOYHbIM cpelcTBa ornpoc
YHCIIOBBIX MaTepHaIoM
MOCJIEA0BATENBHOCTEN C Brmmonnenue
3aJJaHHBIMH KOHTPOJIbHOU
BEPOSITHOCTHBIMH paboTHL




XapaKTCPUCTUKAMMU.

3.2. Beruucienue 1 1 IIpakTrueckas padora Neb 1 pabora ¢ KOMITBIOTEPHBIN OTYET B 1,2, 3,4

XapaKTEPUCTUK CUCTEMBI 110 C IPUMEHEHHEM pa3naTouHBIM KJacc JIIEKTPOH

€e oIepaTopHOi KOMITBIOTEPHON TEXHUKHU MaTepHaioM HOM BHJIE

XapaKTEePUCTHUKE.

3.3. Anroputmsl u meroasl | 1 1 [paktiueckas padora Ne7 1 pabora ¢ KOMIIBIOTEPHBIN OTYEeT B 1,234

reHepanuu paBHOMEpPHO C IPUMEHEHHEM pa3naTouHbIM KJacc DIIEKTPOH

pacripe/ieleHHbIX KOMITBIOTEPHOW TEXHUKHU MaTepHaioM HOM BHJIE

CTyJalHbIX YHCe.

3.4.MonaenupoBaHue 1 1 [MpakTryeckas pabora Ne7 1 pabora ¢ KOMITbIOTEPHBIN OTYET B 1,234

JIOTUYECKUX (QYHKIIHUH. C IPUMEHEHHEM pa3naTouHbIM KJacc DIIEKTPOH
KOMITbIOTEPHOU TEXHUKH MaTepraJioM HOM BHJIE

3.5. Merog wu amropur™m | 1 [MpakTuyeckas pabora Ne7 ¢ | 1 pabora ¢ KOMITbIOTEPHBIN OTYET B 1,234

PELICHUS CUCTEM JINHEHHBIX MPUMEHEHNUEM pa3naTouHbIM KJacc AIIEKTPOH

ypaBHEHHH METOJIOM KOMITBIOTEPHOW TEXHUKH MaTepraioM HOM BHJIE

I"aycca.

3.6. Konebanust u pe3oHaHC 1 IIpakTruueckas padora Ne8 1 pabora ¢ KOMIIBIOTEPHBIN OTYET B 1,2,3,4

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

3.7. Knaccuueckuii 1 [MpakTuyeckas pabora Ne8 1 pabora ¢ KOMITBIOTEPHBIN OTHET B 1,2,34

CIIEKTpalbHBIl aHAIW3 | C IIPUMEHEHHEM Pa3IaTO4YHBIM KJ1acc 3NIEKTPOH

CHHTE3. KOMIIBIOTEPHOH TEXHUKH MaTepHaIoM HOM BHJIE

Hroro: 18 18 36

72




5. Kpurepuu n HOpMbI TeKylIero KOHTPOJIS U MPOMEKYTOYHOM aTTeCTAalMU

@ opMbI TeKYLIEr0 KOHTPOJIS

YcaoBus gonycka

KpuTtepuu u HOpMbI OLIEHKH

3amura oTuéra mno jabopartopHoil | BeimosHeHue .
PaGoTel onieHuBaroTcs o OuHapHO# cucteMe (oTpaboTana / He OTpaboTaHa).
pabote Nel-Ne20 COOTBETCTBYIOILIUX .
Kpurepun onenku:
7a0opaTopHbIX  paboT  mpHu
) o MIOJTHOTA M TOYHOCTbH BBITIOTHEHUS JTAOOPATOPHBIX PadoT;
HAJIAYAH OTUYETOB 0
. o COOTBETCTBHUE BBHITIOJHEHHBIX paOOT BBIIAHHOMY 3aJIaHHIO.
MPOACTIaHHO M pabote B
pekoMenayemon hopme
3ammTa KOHTPOJIBHOW paboThI Brimonnenne  koHTposbHOU | PaGoTa onernBaeTcst mo OMHAPHOM cHCTEME (3a4TEHO / HE 3a4TEHO ).
pabotel B pexkomeHayemoi | Kpurepuu onenku:
bopme o MOJIHOTA ¥ TOYHOCTD BBITIOJTHEHUS] KOHTPOJIBLHOU PabOThI;
o COOTBETCTBHUE BBHITIOJHEHHOW Pa0OTHI BEIIAHHOMY 3aJIaHHIO.

®opma npoBeieHHu s
MPOMEKYTOYHOM aTTeCTANNHU

YcaoBus qonmycka

Kpurepun u HopMbI OLIEHKHU

3auér o TEOPETUUECKOMY
MaTepuany JUCHHUILTAHBI

Bremonnenue
IPETYCMOTPEHHBIX
71a00paTOPHBIX pabor c
OIIEHKOM «0oTpaboTaHa
Bremoanenue KOHTPOJIbHOM
pabOTHI C OLIEHKOM «3a4TEHO»

BCEX

«3aUTEHO» [Tonnmanue cTyJeHTOM MaTepHala Kypca:
o CTYIEHT TpPaMOTHO, C

OTBEYaeT HAa  IOCTaBJICHHbIE
OPUEHTUPYETCSI B TEPMHUHOJOTHH Kypca;

CIIPpaBOYHBIX MaTCpHraIax

«HC 3a4TCHO» HenocratouHoe nmoHuMaHue MaTrepuala Kypca:

o CTYACHT TCPACTCA B  TCEPMHUHOJIOTHU
Kypca, HE OPUCHTUPYCTCA B OCHOBHBIX
MNOHATUAX, 3aTPpYAHACTCA IIpU  OTBETC Ha

Mo 3a7ayaM | npoOiemMaM, paccMaTpuBaeMbIM B
IUCLUILINHE

IIOHMMAaHHUECM,
BOIIPOCHI,

BOIIPOCBI, HC MOKET BCCTHU FpaMOTHHﬁ Auajaor




6. Kpurepru 1 HOpMBI OLIEHKH KYPCOBBIX padoT (IPOEKTOB)

He npenycmMoTpeHOo yueOHBIM TIIaHOM

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

Ne i/m Temsbl
1 CrnydaiiHble BEJIMYUHBI U COOBITHSI, METObl X T€HEpAIlMU U 00JIaCTh UX MPUMEHEHUS
2 [IpoGnembr momydenuss Ha OBM ciydailHBIX YHCIOBBIX TOCIEIOBATEIBHOCTEH C
3aJJAaHHBIMH BEPOSITHOCTHBIMH XapaKTEPUCTUKAMH
3 [Ipeo6pa3oBanue Jlamnaca
4 Brrurcnienue xapakTepuCTHK CUCTEMBI TI0 €€ OTIePaTOPHOM XapaKTEPUCTHUKE
5 AJNTOPUTMBI M METO/IbI T€HEPAIMY PABHOMEPHO PACIIPEICIICHHBIX CIyYaHBIX YHCEI
6 Mo ienupoBaHye JOrHUecKuX QyHKINH

8. Bompochl Kk 3aueTy

No n/mt Bonpocsl
1 OO6111e Bonpochl MaTEMaTUYECKOTO MOJICIIUPOBAHHUS
2 MMmuranmosHsIe MOIETH
3 WuTtepniomnsius o o6mieit popmyne Jlarpanka
4 WNuTteprionsmus TabmMuuHbIX JaHHBIX 110 hopmyiam Jlarpanxa
5 [Ipouiecc mocTpoeHus MaTEMaTUYECKON MO
6 [TonnHOMUaNIbHAS ANTPOKCUMALINS
7 UYeOpleBcKas anmpoKCUMAIIUS
8 CyTb KOMIBIOTEPHOTO MOJICIUPOBAHHUS
9 DKCIOHEHIIMAJIbHAS PETrPecCust
10 [TonuHOMMaNbHAs perpeccust
11 PaznuuHblie METOIbI pellIeHUsI HEIMHEHHBIX YPaBHEHUH
12 Jluneiinas perpeccus o0IIero Buaa
13 Henunelinas perpeccust o01iero suaa
14 BoruncnuTenbHble SKCIEPUMEHTHI ¢ MAaTEMAaTUYECKUMHU MOJIEIISIMH, UMUTUPYIOIIUMHU
MOBEICHHUE PeabHBIX 00BEKTOB, MPOLIECCOB HIIM CHCTEM
15 JluHeiHoe CriakuBaHME IO MSITH TOYKAM
16 Henuneiinoe crnaxuBaHue 1Mo CEMU TOYKaM
17 CrnyyaiiHble BETUYHMHBI U COOBITHS, METO/IbI MX T€HEpalU U 001aCTh UX MPUMECHEHUS
18 [IpoGnembl mosyueHuss Ha DOBM ciaydailHBIX UYHCIOBBIX TOCIEIOBATEIBHOCTEH C
3aJIaHHBIMH BEPOSITHOCTHBIMU XapaKTEPUCTUKAMHU
19 IIpeo6pazoBanue Jlamiaca
20 Bbluncnenue XxapakTepuCTHK CUCTEMBI 110 €€ ONePaTOPHON XapaKTepUCTHKE
21 AJNTOPUTMBI M METO/IbI T€HEPALIMY PABHOMEPHO PACIIPEICTICHHBIX CIyYailHBIX YHCE
22 Mo ienupoBaHue JOrMuecKuX GyHKIUH
23 3aryxarolue 1 HapacTarolye KojJebaHus
24 MeTo1 ¥ alTOPUTM pPEIICHUs] CUCTEM JIMHEHHBIX YpaBHEHHI MeToioM [ aycca
25 KonebaHus u pe30HaHC B MEXaHUYECKOH cucTeMe
26 Knaccudeckuii crieKTpaibHBIN aHAIN3 U CHHTE3
27 CyTb KOMIBIOTEPHOTO MOJICTUPOBAHHUS
28 MoienupoBaHie TeXHOJOTHYECKUX MTPOLECCOB




29 MaremaTrueckoe obecrieueHue Mpyu aBTOMaTH3aIMN

30 MogenupoBaHie CHCTEM  aBTOMATHYECKOTO  YIPABICHUS  TEXHOJOTHUECKUMH
nporeccamu

31 OO1u1re BONpoChl MATEMaTUYECKOTO MOJICITUPOBAHHUS

32 VMuTanmoHHbIe MOJEIU

33 WuTtepnonsauus no odmeit popmyine Jlarpanxa

34 WuTepnonsmus TabIMYHBIX JaHHBIX 10 (opMmynam Jlarpanxa

35 IIpornecc mocTpoeHnst MaTeMaTHIECKOH MOJEIH

36 [TomHOMUANIbHAS ANIITPOKCUMAIIHS

37 YeOpIeBcKast ampoKCUMaIus

38 CyTh KOMIIBIOTEPHOTO MOJICTUPOBAHHUS

39 DKCITOHEHIIMANIbHAS perpeccust

40 [lonnHomuanbHas perpeccust

41 PaznuuHble METO/IBI PEIICHHs HEJIMHEWHBIX YPaBHEHUN

42 Jluneiinas perpeccus o0IIero Buaa

43 Henunelinas perpeccust o0miero Buaa

44 BeraucnuTenbHbIe SKCIIEPUMEHTBI ¢ MaTEMAaTHYECKUMHU MOJIENISIMU, UMUTHPYIOIIHMHA
MOBEJICHHE PEATbHBIX 00HEKTOB, MPOIIECCOB MIIA 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 monyderuss Ha OBM cioydallHBIX YHCIOBBIX TOCIIEIOBATEIBLHOCTEH C
3aJJaHHBIMH BEPOSTHOCTHBIMHU XapaKTEPUCTHKAMHU

49 [IpeobpazoBanue Jlammaca

50 Bbruncnenne xapakTepuCTHK CUCTEMBI 110 €€ ONIEPATOPHON XapaKTepUCTUKE

9. ®oHI OUEHOYHBIX CpPeICTB JJJsl TPOBEAeHUS] TPOMEKYTOUHOI
aTrecTaluu 00y4alOUIUXCH M0 JUCHUILIHHE

9.1. lacnopT oHIa OLIEHOYHBIX CPEACTB

Koa xonTposmpyemoit
KOMIIeTeHIIMH (WM ee
YACTH)

HaumenoBanue
OILIEHOYHOI0 CpeACTBA

Ne | KouTposaupyembie pa3iesibl
n/n (TeMbl) AUCIUIIUHBI

OTyeT MO BBIIOJHCHUIO
MPAKTUYECKOTO  3a/IaHus
1

«OCHOBBI ~ paboOTBHl ¢
MIPOTPaMMOU

Monynb 1. O6mue «MathCAD». Otyer 1m0
BOITPOCHI OIK-2, TTK-12 BBIITOJTHEHHIO
MaTEeMaTHYECKOTO MPAKTUYECKOTO  3a/JIaHuUs
MOJICTTUPOBAHUS. 2
«Pemenune ypaBHEHUN.
OTdeT 1O BBIITOJHECHHUIO
MPAKTUYECKOTO  3aJaHus

3

«HTepnionanus u
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MMPCACKA3aHUC»

Moayns 2. Paznuunbie
METO/Ibl PELICHUS OIIK-2, TIK-12
HEJIMHEMHBIX YPaBHEHUM.

OTyuer MO BBITOJIHEHUIO
MPAKTUYECKOTO  3a/JaHus
4

«MaremaTtuyeckas
o0paboTKka pe3yiabTaToOB
AKCIIEPUMEHTAJIbHBIX
JTAHHBIX.

OTuer MO BBINOJIHEHUIO
MPAKTUUYECKOTO  3a/IaHus
5

«Hucnennoe
MHTETPUPOBAHUE u
nuddepeHupoBaHue.
OTyuer MO BBINOJIHEHUIO
MPAKTUYECKOTO  3a/1aHus
6

«Pemenue
OOBIKHOBEHHBIX
nddepeHnanTbHbIX
YPaBHECHUI.

Mopayne 3. IIpobGiemsr
nonyuyeHuss Ha  OBM

CIIy4ailHbIX YHUCIIOBBIX
IIOCJIENOBATECILHOCTE  C
3aJaHHBIMHA
BEPOSITHOCTHBIMU

P OIIK-2, TTK-12
XapaKTEPUCTUKAMMU.

OT4eT 1O BBINOJHEHUIO
MPaKTUYECKOTO 3aJaHUs
7

«Pemenue
nuddepeHIanTbHbIX
YPaBHEHUH B YaCTHBIX
MIPOU3BOJHBIX.

OT4eT 1O BBINOJHEHUIO
MPaKTUYECKOTO 3aJaHHUs
8

«CrHeKTpaJIbHbI  aHaIU3
Y CUHTE3.

9.2. TunoBble KOHTPOJIbHbIE 32IaHUS WM HWHbIE MAaTepPUAJIbl, HEO0OX0AUMbIE
IJISE OLEHKH 3HAHUW, YMEHHMiIl, HABBIKOB M (MJIM) ONbITA [AeSITEJIbHOCTH,
XapaKTepU3ylIUX JTanbl (OPpMHPOBAHHMS KOMIECTEHUU B Ipouecce

OCBOEHHsI 00pa30BaTeILHON MPOrPaMMBbI.

KomiulekT 3agannii 1J11 NPAaKTHYECKHUX PadoT.

9.2.1. JlaGopaTopHas padora Nel

OcHoBbI padoTsl ¢ nporpammoii «MathCAD»

12




[Topsa0K BBIMOJIHEHUS TPaKTHYECKOM paboThl Nel.

3aganue 1.

Bpruncnurs:

1) v100; 2) |-10] =; 3) 10! =

OTO M BCE OCTaJbHBbIE 3a/laHUsl CHAOJUTh KOMMEHTApHUSIMHU, MUCIONb3ys KoMaHasl ~Text” —
Create Text Region” i “Text” — "Create Text Paragraph”.

3asanue 2.

1) OnpenenuTs nepeMeHHbIE:

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

2) BbluncnuTh 3HaYeHMSI BBIPAKEHUS:
2ab+3/c i a

Z = ; N:=e*"°.cos—.
\/(aZ +ba+C).C b

3) C nomonipto komanael ‘Math” — "Numerical Format” — "Displayed Precision” u3meHutb
TOYHOCTH OTOOPaXEHHS PE3YIIHTATOB BBEIUYMCIICHUS TII00ITBHO.

3ananue 3.

BriBecTr Ha 3KpaH 3HAYECHUE CUCMEMHOU KOHCMAHMbl T U YCTAHOBUTh MaKCUMAaIbHBIA (opMaT
e€ 0OTOOpaKECHUS JIOKATbHO.

3aganue 4.

BrinmomHuTh CICOYIOIIKUE onepanun ¢ KOMILICKCHBIMHA YUCJIAMU:
Z:=-3+2i;|Z| =;Re(2) =; Im(2) = ; arg(2) = ; JZ = \-5=; 2Z=; 71:= 142i; 22:=
3+4i; Z1+72=;71-72=;71-722=;7Z1/72 =.

3agaHue 5.

BreimonauTh CJICAYHOIIUEC OIICpaluun:

=1 .10, Yi=; [+ =; Oj4x2-lg(x+2)dx—- Tde—- X=2;
' R 0 ’o,s(SinZX)z o

9y, isin(x) =,
dx dx

3ananue 6.
Omnpenenuts Bektopbl d, S u R depe3 muckpernsiii aprymedt i. OToOpasuTh rpaduyecku,
tabmuyno 3amanubie Gyakiuu Ri(di) u Si(di), ucrons3yst komauay Graphics — Create X-Y —

Plot. UtoOs! ohopmuTh rpaduK, HEOOXOIUMO BBITIOJHHUTE CIIETYIONIHE KOMaHIBI.

i di Si Ri
0 0,5 3,3 2
1 1 5,9 3.9
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2 1,5 7 4,5
3 2 6,3 3,7
4 2,5 4,2 1,2
1) HlenkHyTh MBIIIBIO HA TpaduKe, 4T0OBI BBIIENUTH ero, pu 3ToM MathCAD 3aMeHuT MeHio

Graphics na mento X-Y Plot.

2) Beiopats X-Y Plot — Format (mosiButcst quanorooe okHo “"Formatting Currently Selected X-
Y Plot") u orpopmaTtupoBars rpaduk Tak, 4ToObI B KaXKIOW Y3JI0BOW TOYKe rpaduka QyHKIUH
Si(di) crosun 3nak Buma [1 (Traces — Symbol — box), a rpadux ¢yaxmuu Ri(d)) orobpasuts B
BHjIe ructorpamMmsl (Trace — tupe — bar).

3) Hanectu nmunu cetku Ha rpaduk (X-Y Axes — Grid Lines) u otoOpa3uth snereny (Traces
— Hide Legend).

3ananue 7.

[ToctpouTts nexaptossl (X-Y Plot) u nonsipasie (Polar Plot) rpaduku cienyromux ¢pyHKuui:

X (&) =cos(@) -sin(a);

Y (a) :=1.5c0s(x)? -1;

P(a) :=cos(x).

Jl1st 5TOr0 HEOOXOAMMO OTIPENCTUTh ¢ KaK ITUCKPETHBIH apryMeHT Ha uHTepBaje or 0 mo 27 ¢
trarom 72/30.

Omnpenenuts 1o rpaduky X-Y Plot koopauHaTs! J1000# U3 Touek mepecedenus rpapuxos Y(a) u
P(a), m71st 3T0T0 HEOOXOIUMO:

1) Beigenuts rpaduk u Beiopats X-Y Plot — Zoom (mosButcs auanorosoe okHo "X-Y Zoom'™)
JUTsl yBEITMUCHHSI YacTH TpaduKa B 0071aCTH TOUKH MEPECCUCHUS;

2) Ha ueprexe BBIIEIUTh MYHKTHPHBIM MPSIMOYTOJIBHHUKOM OKPECTHOCTH TOUYKU TEPECCUCHHSI
rpadukoB Y(a) u P(a), KOTOPYIO HY’KHO YBEIIUYHTb.

3) Haxatp kHONIKY ZoOm, 4TOOBI IEpepucoBaTh rpaduk.

4) YtoOBbI cenaTh 3TO M300pakeHUE TIOCTOSIHHBIM, BBIOpaTh Accept.

5) Beibpats X-Y Plot — Trace (nmosButcs quamorooe okuo "X-Y Trace").

6) BHyTpu dYepTexka Ha)xaTb KHOIIKY MBIIIA U TEPEMECTHTh yKa3aTelb MBIIIM HAa TOYKY, YbU
KOOPJIMHATHI HY)KHO YBHUJICTb.

7) Beiopats Copy X (mu Copy Y), Ha cBOOOJHOM MoJie JOKyMeHTa Habpath Xper := (1 Yper
:=) u BeIOpaTh MyHKT MeHo Edit — Paste.

8) Boruncnuth 3HaueHus pyakuuit X(a) u Y(a) npu o:= /2.

3ananue 8.

Hcnonb3ys komanay Math — Matrics coznate Matpuiy Q pasmepom 6[1 Ha 6, 3amoNHUTH €€

MIPOU3BOJIEHO U OTOOPa3UTh Tpaduuecku ¢ moMolnkio koman sl Graphics — Create Surface Plot.

3aganue 9.
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[Toctpouts rpaduk moBepxHoctu (Surface Plot) m xapty nuamii ypoBus (Contour Plot) mms
(GyHKIMU IBYX IEPEMEHHBIX:

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

1) Onpenenute Gynkumo X(t, o).

2) 3amath Ha ocsax nepeMeHHbIX t U a mo 41 Touke (i:=0..40, j:=0..40): w1t nepemeHHo# ti co
3HAYCHUSIMH, HM3MEHSAIOMMMHCA OT —5 10 5 ¢ mrarom 0.25 (ti:=-5+0.251), a mns
nepemeHHo# aj — ot 0 1o 27 ¢ marom 7/20 (aj = #/20 j).

3) Ompenenuts matpuity Mi, j := X(ti, 0j) 1 0T00pa3uth €€ rpaduveck.

4) C nmomompto komanabl Graphics — 3D Plot Format Be3Bath amanoroBoe okuo "3D Plot
Format" u usmeHuTs:

— XapakTepuctuku nmpocmotpa (View — Rotation — Tilt),

— Beta 1 auHuK nosepxHoctu (Color&Lines — Shading),

— napameTpsl ocelt (Axes),

— BHJ 3arosioBka rpaduka (Title).

3amanue 10.

Ucnonwiys nepemennyio FRAME u komanmy Animation — Create, co3aath aHUMallMOHHBIC
KITUIBI C TOMOIIIBIO IaHHBIX IPUBEJICHHBIX B TaOIMIIE:

BapuanTel 3aganus 10

Ne [TepemennbIe DyHKIIUA FRAME Tun rpaduka
BapHaHTa
1 x:=0,0.1..30 f(x):= x + FRAME or 0 o monspusiii (Polar
20 Plot)
2 i= gi:= 0,5i*cos(i) or 0 0| TpexmMepHbIii
0..FRAME+1 hi:=isin(i) 50 TOYEUHBIH
ki:= 2i rpadux

(3D Scatter Plot)
I'paHUIbI HA OCAX

Min Max
x-50 50
y-50 50
z0 50
3 i:=0..20 f(x,y):=sin(x>+y*+FRAM [oT 0 nol|lrpapux
j:=0..20 E) 50 MOBEPXHOCTH
Xi:=-1,5+0,15i (Surface Plot)
yj:=-1,5+0,15j
4 r.= FRAME, Xmn:= (R+r0 cos(vn)): ot 0 mo|rpapux
R:=6 *cOS(Wm) 11 napaMeTpu4ecKon
m :=0..20 Ymn:=(R+rcos(vn)) sin(wm) MOBEPXHOCTHU
n:=0.20 Zmn:= I Sin(Vn) (Surface Plot)

(I‘paHI/II_IBI Ha BCCX
0CAX YCTAHOBUTDH
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or—11 mo 11)

1
)

= FRAME,

cos(Wm)

>3

RN

Soo
)
o

N
o

Xmn:=(R+rJ cos(vn))L

Ymn:=(R+r] cos(vn)) ] Sin(Wm)
Imn.-= rtJ Sin(Vn)

or 0 1o
11

rpapuk
MapaMeTPUIECKOU
MIOBEPXHOCTHU
(Surface Plot)
(rpaHMIIBI HA BCEX
0CSIX YCTaHOBUTH
or—11 no 11)

9.2.2. JlaGopaTopHas padora Ne2

Pemienue ypapHeHui

[Topsiiox BbIMOMHEHUS TPpaKTUUYECKOM paboThl Ne2

3aganue 1.

1) Tloctpouts rtpaduk ¢yakuuu f(X) ¥ TPUONTKM3UTETHHO OMPENETUTh OIUH W3 KOpPHEH

YPaBHEHUS.

2) Pemuts ypauenue f(X)= 0 ¢ Tounoctsio & = 104

— ¢ IoMOIIbI0 BcTpoeHHo# ¢yrkinu Mathcad root;

— Mmeto1oM HeroToHa (KacaTeNbHBIX), UCIONIB3Ys GyHKIHO until;

— METOJIOM UTEpAIfii, HCTIONb3ys GyHKIMio until.

3) OnpenenanTh YKCIO0 UTEPALIHi B KaKIOM METOJIE, C MOMOIIbI0 (yHknuu last.

BapuanTe! 3aganus 1

Ne ) No )
BapHaHTa BapuaHTa
1 3sin /X + 0,35% — 3,8x; 9 e —e X -2
x e [2;3] x € [071]
g w1 10 | J1-x-tgx;
3+5sin3,6x’ x € [0:1]
x e [071]
3 arccosx —+/1—0,3x3; W Joax? £1,2 - cosx 1
x e[01] x e[01]
4 J1-0,4x* —arcsinx; 12 co{gj _ 23in(1j n E;
x e[01] X X) X
x €[1;2]
5 3x—14+e* —e™%; B 1 01x* -=x-Inx;
x e [1;3] x e[1;2]
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6 0,25x% + x — 2; 14 1-x+sinx—In(1+ x);
x [0:2] x<[0;2]

7 _x2 15 eXl _y3 _y:
arccos————; ’

1+x% —x x € [071]

x €[2;3]

8 3x—4Inx-5; xe[2;4]

3ananue 2.

Jlnst osmHOMa ¢(X) BBITIOJIHHUTE CIICAYIOIINE ICHCTBHS:

1) C nomompto koManael Symbolic — Polynomial Coefficients coznate BexTop V, comepxarmii

K03 (UIIMEHTHI TOJIMHOMA.

2) Pemmth ypaBHenue g(X) = 0 ¢ momorbko GpyHKiuu Polyroots.

3) Pemuth ypaBHEHHE CUMBOJIbHO, HCTIONB3Ys KoMaHAy Symbolic — Solve for Variable.

4) pa3noKuTh HA MHOKHUTENH, UCTONB3yst Symbolic — Factor Expression.

BapuanTe! 3aganus 2

Ne g(x) No g(x)
Bapu Bapu
aHTa aHTa

1 X*— 233+ x2—12x + 20 9 x4+ x3— 17x%— 45x — 100
2 x*+ 6x3 + x2— 4x — 60 10 x*— 5x3 + x2— 15x + 50
3 x*— 14x%2— 40x — 75 11 X4 — 4x3— 2x%— 20x + 25
4 X*—x3+ x2— 11x + 10 12 x4+ 5x3+ 7x% + 7x — 20
5 X — x3— 29x%2 — 71x 13 x4 — 7x3+ 7x2— 5x + 100
6 x*+ 7x3+ 9x% + 13x — 30 14 x4+ 10x3 +36x2 +70x+ 75
7 x* + 3x®— 23x?— 55x — 150 15 x* + 9x3 + 31x% + 59x+ 60
8 X*— 6x3 + 4x%+ 10x + 75

3aganue 3.

Pemuth cucreMy TMHEHHBIX YpaBHEHUIA:

1) ucnione3ys pynkiun Find,;

2) MaTpUYHBIM CIIOCOOOM, HCTIONB3Ys GyHKIHIO ISOlve.

BapuanTsl 3amanus 3

BapI/IaHT CI/ICTeMa HHHeﬁHBIX BapI/IaHT CI/ICTCMa HHHCﬁHBIX
ypaBHEHUH YpaBHEHUH
1 2X1 + Xp + 2X3 + 3X4 = 8: 9 2X1 + X2 — BXg + X4 = —4:
3X1 + 3X3 = 6; X1 —3X2 — 6x4 = —T;

2X1 — X2 + 3x4 = 4;
X1 + 2Xo — X3 + 2X4 = 4.

2X2 — X3 + 2X4 = 2;
X1 + 4Xo — X3 + 6X4 = 2.
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2 ( X1+ 2X2 + 3X3 + 4x4 = 22; 10 (" X1 + 2% + 3X3 + 4X4 = 26;
2X1 + 3x2 + X3 + 2x4 = 17; 2X1 + 3x2 + 4X3 + x4 = 34;
{ X1+ X2 +x3—X4=8; 3X1 + 4X2 + x3 + 2X4 = 26;
X1 — 2X3 — 3Xa = 7. 4X1 + Xo + 2X3 + 3x4 = 26.
\ \,
3 (' Ox1 + 10X — 7X3 — X4 = 23; 11 (" 2X1 — 8X2 — 3X3 —2Xs = —18
X1 — X3 — 5x4 = 37; X1 — 2x2 + 3X3— 2x4= 28;
< B5X1 — 2X3 + X4 = 22; X2 + X3 + Xq4 = 10;
L 4X1 + X + 2X3 + 3X4 = 26. \ 11x2 + X3 + 2X4 = 21.
4 (" 6X1 — X2 + 10x3 — X4 = 158; 12 ( 2X1 — X2 + 4X3 + X4 = 66;
2X1 + Xo + 10x3 + 7x4 = 128; 2X2 — BX3 + x4 = —63;
S X1 —2X2—2x3—Xa = T; 8X1 — 3X2 +6x3 —5x4 =146;
L X1 — 12Xo + 2X3 — X4 = 17. 2X1 — X2 + 6X3 — X4 = 80.
5 (" X1 — 2X2 + 6X3 + X4 = 88; 13 (" 2X1 — 3X3 — 2X4 = —16;
5X1 + 2X3 — 3x4 = 88; 2X1 —X2 +13x3 +4x4 = 213;
S X1 — 3X2 + 7x3 + 2Xq4 = 181; X1+ X2 + 2x3+ X4 =72;
3X1 — 7X2 + 5X3 + 2X4 = 99. X1 — 12X3 — Bx4 = 159.
\ \
6 (" X1 — 2X2 — 8%X4 = —T7; 14 (" TX1 + X2 — 7x3— 2X4 = 5;
X1 + 4Xo — 7x3 + 6x4 = —8; 3X1 + 4Xo + 5x3 + 8x4 =60;
3 X1+ Xo — Sx3 + Xq4 = -10; 2X1 + 2X2 + 2x3 + X4 = 27;
k2X1—X2+2X4=7. k2xl—2x:e,—x4=—1.
7 ( 2x1 + 2%z + 6x3 + X4 = 15; 15 ( 6x1— 9% + Sx3 +x4 =124 ;
X2 + 2X3 + x4 = 18; TX2 — Sx3 — x4 = —54;
3 4x1— 3% + x3 — 5xa = 37; 5x1 — 5Xp + 2x3 + 4xa =83;
L 3X1 —5X%2 + X3 —x4 = 30. L 3X1 — 9X2 + x3 + 6X4 = 45.
8 (" 4X1 — 5Xo + 7X3 + Sx4 = 165;
2X1 + X2 — 3x3 — x4 = =15;
3 Ox1 + 4xs — xa = 194;
L X1 — X2 — 2x3 — 3Xq4 = —-19.
3amanue 4.

1) IIpeoOpazoBarh HeMMHEHHbBIC ypaBHEHHs clcTeMbl K Buy f1(X) =y u f2(y)= X.

2) [MocTpouTts ux rpadmKy U ONPEAETUTh HAYaIbHOE MPUOINKEHUE PEIICHHUS.

3) Pewuth cucreMy HEMHEHHBIX ypaBHEHUIA, HCcHob3ys GyHkiwo Minerr.

Bapuantsl 3aganus 4

BApUAHT Cucrema HEMMHENHBIX BapuaHT Cucrema HEJIMHENHBIX
ypaBHEHUN ypaBHEHUH
1 Sinx + 2y = 2, 9 Siny + x = -0,4,
Cos(y—1) +x=0,7; 2y — Cos(x + 1) = 0;
2 10

d

Sin(x+0,5) -y=1,
Cos(y —2) +x=0;

Cos(y —2) +x=0,5;

{ Sin(x +2) -y =1,5;
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3 Cosx +y = 1,5; 11 Cos(x +0,5) — y 2;
2x —Sin(y — 0,5) = 1; Siny—2x=1

4 Cos(x + 0,5) +y =0,8; 12 Cos(x —2) +y=0;
Siny — 2x = 1,6; Siny+0,5)—x=1

5 Sin(x—1) =1,3-y; 13 Cos(x + 0,5) +y =1;
Xx—=Siny +1) = Siny +0,5)—x=1

6 Cos(x + 0,5) +y =1; 14 Sinx — 2y = 1;
Siny — 2x = 2; Cos(y +0,5) —x=2

7 —Sin(x+1)+y=0,8; 15 2y — Sin(x—0,5) = 1;
Sinly—1) +x=1,3; Cosy + x =1,5;

8 Sinx — 2y = 1;
Sinly—1) +x=1,3;

3ananue 5.

CHUMBOJIBHO PELIUTh CUCTEMBI YPABHEHUI:

3x +4ny =a;,
2x+y=nh.

b

2y—nz=a;

nz—2="b;
3y +X=c.

9.2.3. JlabopaTopHasi pa6ora Ne3

HNuTepnonsinusi 4 npejacKazaHue

[Topsiiok BIMOTHEHUSI TPAKTUYECKO paboThl Ne3

3aganue 1.

Boruriciauts 3HaveHus 3amaHHoi QyHkumu yi = f(X)) B y3max umHTepmossiuu xi =a + hi, rue

b—a
hzg, =0,1,.., 10, na otpeske [a, b].
10
Bapuants! 3ananuii 1...7
Ne f(x) [a; b] Ne f(x) [a; b]
BapHUaHTa BapHaHTa
1 Sinx? [0; 2] 9 x-Cos(x + In(1 + x)) [1; 5]
2 Cosx? [0; 2] 10 2x [1; 5]
10-In——
1+ X
3 esinx [0; 5] 11 Sinx%.e ®/ [0; 3]
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4 1 [0; 2] 12 Cos(x + Cos°x) [0; 2]
0,5+ x?

5 gl+Sinx) [2; 5] 13 Cos(x + e°o) [3; 6]

6 1 [0; 4] 14 Cos(2x + x?) [0; 1]
(1+e)

7 Sin(x + e5i™) [0; 3] 15 eCo%*.Cosx? [0; 2]

8 ef(x+1/x) [1; 3]

3ajanue 2.

ITo BeruncnenHo Tabnuue (Xi, Yi) IpOBECTH MapaboIMUECKy0 HHTEPIOJISLIUIO.

1) Jns naxoxnaeHus koddduuneHtoB uckomoro mnojguHoMa (3.1) HEOOXOAMMO COCTaBUTH
CUCTEMY JINHEWHBIX airedpanueckux ypaBHeHuu (3.3).

2) CucteMy ypaBHEHH# pEIINTh MATPUYHO C UCTIOIb30BaHKeM GyHKIuu Isolve.

3) [ocTpouTts rpaduKk HHTEPHOISIIHUOHHOTO MHOTOYJICHAa M OTMETHTh Ha HEM y3JIOBbIE TOUKH (Xi,
yi)-

3amanue 3.

1) Jlns BbMHCICHHOW TaOMWYHOW (YHKIIMU COCTaBUTH (OPMYTy HHTEPIOISAIIMOHHOTO
MHOTOWIeHa Jlarpamxka, HCHOJB3ysl ONEPATOPbl CYMMHUpPOBaHUS U TEPEMHOKEHHUS IO
JTMCKPETHOMY apryMEHTY, a Takke QyHKIuio if.

2) IlocTpouTth rpaduK HHTEPIOISIIIMOHHOTO MHOTOWIEHA M OTMETUThH Ha HEM Y3J10BbIe TOUKH (Xi,
yi)-

3ananue 4.

1) IlpoBecTH HWHTEPHOJHUPOBAHUE 3aJaHHOW (YHKIIMM C TIOMOIIBIO TIEPBOM U BTOPOH
MHTEPIOSIUOHHBIX hopMyn HeroToHa.

2) [octpouts rpaduky UHTEPHOISAIUOHHBIX MHOTOUICHOB U OTMETHTh HA HEM Y3JI0BbIE TOUKH
(i, yi).

3ananue S.

1) IlpoBecTn IMHEHHYIO WHTEPHOJSALUUIO 33aJaHHOW (YHKIIMM C TOMOIIBIO BCTPOCHHOM
HHTEPIOJIAIMOHHON GyHKImu linterp.

2) IoctpouTts rpaduk ¢yHkuuu linterp u oTMeTHTh Ha HEM Y3JI0BBIE TOUKH (Xi, Vi)

3ananue 6.

1) IIpoBecTH CruTaiiH-HHTEPIIOIISIMIO C TIOMOIIBIO QYHKIWIA [spline, pspline, cspline w interp.

2) ToctpouTts rpaduk GyHKIKH INtErp 1 OTMETUTH HA HEM Y3JIOBBIC TOUKH (Xi, Vi).

3amanue 7.

1) Beruucnuth 3HaueHus 3aganHoit Gpynkuuu yi = f(X;) B Toukax xi =a + /10, roe, 1 = 0, 1, ...,

10(b — a), Ha otpe3ke [a, b].
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2) C wucnonb3oBanueM QyHKuuu prediCt BBIMOTHUTH TpPEACKa3aHUE (IKCTPAIOJISIIHIO)
IIOJIyYUEHHOTO BEKTOpa JaHHBIX Yi B mocienyromux 10 Toukax Mo mociegHuM 7 3HA4YEHUSAM

byHKIMH.

3) Orobpa3uth rpaduyecKu UMEIONINECS JaHHBbIC, MPEJACKa3aHHbIC TAaHHBIC U UCTHHHBIN BUJI

¢byukiuu f(X).

9.2.4. JIabopaTopHas padora Ned

MartemaTuyeckasi 00padoTKka pe3y/IbTATOB IKCIEPUMEHTAJIbHBIX JAHHBIX
[Topsiiok BbIMOIHEHMSI TpaKTUYeCKOM paboThl Ned

3ajanue 1.

CoznaiiTe TabnuIly SKCIIEPUMEHTAIBHBIX JaHHBIX:

b-a
xiza+h,i=0,1,...10, h=

, Ha oTpe3ke [a, b].

BapuanTe! 3aganus 1

Ne Yi [a; b]
BapuaHTa

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

1) AnnpokCMMHpOBaTH MHOTOWIEHaMHM 2-OH M 6-0i CTENeHW MO METOJy HaMMEHBIIMX
KBaJpaToB (yHKIMIO, 33JaHHYIO TaOnuuedl 3HauyeHWH Xi MU Yi U CpPaBHUTh KadyecTBO

npUOIINKEHUH.
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2) IocTpouTh rpaku MHOTOUYJICHOB M OTMETUTH Y3JIOBBIE TOUYKH (Xi, Yi).

3ajganue 3.

1) Jins nmpuBENCHHBIX B TaOJHIE SKCIIEPUMEHTAIBHBIX AaHHBIX (Xi, Yi) ONPENCIUTh MapaMeTphbl
JUHEWHOM PEerpecCHH ¢ UCIOJIb30BaHHEeM BCTpOCHHBIX GyHKIni Mathcad slope u intercept.

2) OTo06pa3uTh rpau4ecku COBOKYITHOCTh TOYEK BEKTOPOB Xi U Yi U pe3yIbTaThl MPOBEACHHOM
JIMHEWHOU PETPECCUM.

3asnanue 4.

1) AnnpoKCMMHUpOBATh JaHHBIE U3 BEKTOPOB Xi U Vi !

— MMOJIMHOMOM 4-0¥i cTereHu pyu oMoty GyHKIuit regress u interp;

— HabopaMu TOJMHOMOB BTOPOTO MOpsjaKa ¢ momomisio (yHkimidi l0ess u interp (mpu span
paBaoMm 0,5 u 2,5).

2) Orobpa3zute rpaduuecKku pe3yabTaThl allllPOKCUMALIUH.

3ajanue 3.

1) AnnpokcumMupoBaTh SKCIEPUMEHTAJIbHbIE JAaHHbIE M3 TAONHI] 3HAYEHUH Xi U Yi JIMHEHHOU
KOMOMHAIMEH QyHKITHA:

f(x) = a1 f1(x) + a2 f2(x) + as fa(x).

2) KoaddurueHtsl BekTopa a HaiiT ¢ momoribio Gyrakwm linfit.

3) Oto6pa3uth rpaduuecKkr COBOKYITHOCTh TOUEK BEKTOPOB Xi M Yi U PE3YJIbTAThl IPOBEICHHOM
JIMHEWHOMN perpeccuu oOIero BUa.

BapuanTel 3aganus 5

No f1(x) f2(x) f3(X)
BapHaHTa
1 e* 1 Sin x
V1+2Cos®x
2 1 e Sin (3x)
1+ x?
3 1 esinx X
1+ x?
4 arctg x In In x Sin x
5 e—x2/2 1 e~
X
6 1+ x X Cos x
Cos—
2+ Xx 10
7 1 1+ X2 Cos x
2
1+e*
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8 X 2 — Cos x X
Cos— Sin=
2 2
o 1 arctg/x Sin 3x
1+e”
10 In(x + 5) 1+ X Sin x
11 1 1+ X 1
X x>
12 Cos x 1 1
1+ X + X2 1+ X
13 X Cos 4x "2
x/3 H)
14 /1+ o e Sin(3x)
15 1 X X
— Cos— Cos—
1+ X+X 10 10
3amanue 6.

1) AnmpokCUMHpPOBaTh IKCHEPUMEHTAlbHbIE JaHHbIE M3 TAOMUI] 3HaYeHHH X U Vi QyHKIuen

BUJA:

f (X) — eU0+U1~X+U2-X2

2) [MapameTpsl BekTopa U HaiTh ¢ moMolibio Gyukiuu genfit.

3) Oto6pa3uth rpaduuecKkr COBOKYITHOCTh TOUEK BEKTOPOB Xi M Yi U PE3YJIbTAThl IPOBEICHHOM
HEJTMHEHHOH perpeccuu oOIIero Bua.

3aganue 7.

1) BBITIOJIHUTP CTIIaKUBAHKE IKCIIEPUMEHTAIBLHON (PYHKIMH, 3aJaHHON TaOIUIEH 3HAYCHHUH Xi U
Yi, C MOMOIIIBIO BCTPOCHHBIX (yHKIMi Mathcad: medsmooth, ksmooth u supsmooth.

2) Pe3ynbTathl criaakuBaHus 0TOOPa3UTh rpaduecKy.

9.2.5. JlabopaTopHas padora Ne5

YucsieHHOe MHTErpupoBanue u nudpepeHnupoBanue

[TopsinOK BBINOJIHEHUS TPaKTHUECKOH paboThl Ne5

3aganue 1.

Omnpenenutsd ¢yukiuio f(X) Tabnuyano, Berarcius 3HaueHus yi = f(Xj) B Toukax xi = a + h; ;

i=01,..8;

h:b—a

Ha oTpe3ke [a, b].

BapuanTts! 3amanus 1
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Ne f(x) [a; b] [c; d]
BapHaHTa
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 x3 +4
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 2arcg (x/3) [0,8; 1,6] [1;1,1]
7 ¢**-Sin3x [0,4;1,2] [2;2,1]
8 ctg 2x [08;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;21]
1+ X + x°
14 1+X [0,4;0,8] [15; 1,6]
2+ X
15 Niex [0,4;1,2] [0,5; 0,6]
3amanue 2.

b
BerunciauTe nHTErpail: _[ f (X)dX:
a

1) ¢ MOMOIIBIO BCTPOCHHOTO ONEPaTOpa HHTEPHUPOBAHUS,

2) o ¢opmyIe NpsIMOYrOJIbHUKOB;

3) no dpopmyne Cumncona;

4) Cc TOMOIIBIO BCTPOSHHOTO OIEpaTopa WHTETPUPOBAHUS W WHTEPIOJSIHEH TaOIMYHOM
byHKIMH KyOHUYecKUM criTaiiHoM (pyHKiwu cspline u interp);

5) MeToJ0M HeolpeAeIeHHBIX K03()(UIIMEHTOB /ISl YUCICHHOTO HHTETPUPOBAHUSI.

3aganue 3.
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b
BBIUHCINTD HHTErPA J f (X)dXmetonom MownTte-Kapino. 11 31010 HE06X0AUMO:
a

1) onpesenuTh 1Uana3oH ciyvaiiHbIx uncen, Hanpumep | = 0...1000;

2) ompenenuTh ¢ MOMOIIbI0 GYHKIMU MNd paBHOMEPHO PAaCHpPEICICHHYIO CIy4allHYIO BEITHUUHY
#jjHa OTpe3Ke MHTErpupoBanus [a, b];

3) cosnmatk Bexktop Fj = f(7j);

4) ¢ noMouIb0 GYHKIUU MeaN BHIYMCIUTH UHTErPal.

3ajganue 4.

Haiitu mepBooOpasHyro aHanutudecku 3aganHoil Gpyukun f(X), ucrmons3ys komanay Symbolic
— Integrate on Variable.

3aganue 5.

Berurciants 3HaYeHUS IEPBOI U BTOPOIi Tpon3BoaHbIX GyHKIMHK f(X) B Touke X = c:

1) ¢ momomibio onieparopoB nuddepennmporanust Mathcad;

2) METOJIOM HEeOIpeeICHHBIX KOIDDUIIMEHTOB [T YUCICHHOTO (D depeHIIPOBaHUSL.

3) Onpenenuth dyukiuoo f(X) TabauuHO, BhuMcIMB 3HaYeHUs yi = f(X) B Toukax xi = ¢ + h'i,
i=0,1,..,10, h=0,01 na orpeske [c, d].

3ananue 6.

OrmpenenuTh CUMBOJIBHOE 3HAYCHUE MEPBOM M BTOPOW MPOU3BOAHBIX f(X), HCHONB3ysT KOMaHIy

Symbolic — Differentiate on Variable.

9.2.6. JlabopaTopHasi padora Ne6
Pemenne 00bIKHOBEeHHBIX AU( PepeHINATbHBIX YPABHEHU I

[Topsi10K BBIMIOJHEHUS MMPAKTHYECKOH paboThl Ne6

3ananue 1.
oY _ _ .
Pemnts 3apauy Komm: 5_ = f(X,¥), y(0) =1, c mrarom h = 0,1 na orpesxe [0; 1]:
X

— MeToA0M Jiliiepa;

— metonoM Pynre-Kyrra (koaddurments Ki 3a1ath kak GyHKIUH OT X U Y);
— MeTooM Anamca;

— ucnonb3yst ¢pyukimto rkfixed.

BapuanTsl 3aganus 1

Ne f(x, y) Ne f(x, y) Ne f(x, y)
BapHUaHTa BapuaHTa BapHaHTa
1 X+y 6 2y — C0S2x 11 2y + 3¢
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2 22+ T |y-e+2 12y
2 e
2
3 et -3y 8 3y — 2:Sin x 13 Cosx
3
4 y — Sin x 9 e*—y 14 y—4x+5
S 10 2.8inx+y 15
%— x? ox—J g

3amanue 2.

[TocTpouts rpaduku pemieHud, MoJydyeHHBIX MeTojgamu Oilnepa, Pynre-Kyrra, Anamca u ¢
nomotbio ¢Gyukiuu rkfixed. Beraucaute B Touke x = 1 OTHOCHUTENBHYIO MOTPEIIHOCTD IS
KaXKJJ0TO METO/1a.

3ananue 3.

Haiitn ananutuueckoe (tounoe) pemenue OJ[Y u3 3amanust 1 ¢ MOMOIIBIO TpeoOpa3oBaHHin
Jlanmaca (komanael Symbolic — Transforms — Laplace Transform u Inverse Laplace Trans-
form).

3ananue 4.

Pemnte 3amauy Komm st cucremsl OJlY npu 3agaHHBIX HAYAJIBHBIX YCIOBUSIX Ha oTpeske [0;
2] ¢ mrarom h = 0,2. Pemars ¢ nomomsio ¢pyukiuu rkfixed. IMToctpouts rpaduku ¢pyukimii u(t) u
v(t).

BapuanTe! 3ananus 4

Ne CucreMa 0OBIKHOBEHHBIX HavanbHpie
BapuaHTa muddepeHInaTbHBIX YpaBHCHUM YCIIOBHS
u(0) u’(0) v) | v'(0)

1 uw’=2v+u 15 15 1 1

2 u’ =—v+3u -1 1 -15 3
{ v'’i=vy-2U.

3 w’=2v—u 15 15 1 1
{ v':i=4v +u

4 u’ =5y 1 15 0 2
{ v:i=v+2u -+t

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

6 w’=2v+ u+t 0,5 2 1 2
{ v’ =4y

7 u’ =+t 5 5 -1 1
{ v’ =5v-Tu.

8 w’ =v-5u 15 1 3 1
{ vi=2v+tu+tt
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9 uw’ =05+v; 2 0 -1 1
v:i=4—-u+t
10 u’ =+t -1 2 -1,5 0
{ v’ =v+ 3u
11 w=v-u-—t 1,5 15 -1 -1
{ v’ =2v+u.
12 uw’=5v+t -1 15 0 -2
v’ =3v+u
13 w’=v+u -0,5 1 -1 2
v’ i=v+u-—t.
14 u’=2v-u: 0 -2 0 2
v'’i=4y+t
15 uw’=y-_2t 3 3 -1 1
v'’=v+3u.
3amanue 5.

Ha otpeske [a; b] ¢ ucnons3zoBanuem ¢ynkuuii load, score u shval mpeoOpa3oBars kpaeByro
3ajauy:

d?y

W = f(x, vy, y'), npu rpannunsix yciaoBusx Y(@) = 4, y(b) = B kx 3amaue Komu u HaiiTu

pemenne 3aganaoro OJ[Y B 10 mpoMeXyTOYHBIX TOUKax ¢ moMorsio ¢pyuakmuu rkfixed.

BapuanTe! 3aganus 5

Ne f(x, y,5) ['paHnYHBIE YCITOBHUS
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
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 e*y+2e™ 0 1,5 2,4 0
11 ey oy -3 -2 3 0

X
12 1 1 2 3 0 0

2
(X" +=)-y+—
X X

13 (10-x)y+x -1 0 2 0
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14 y 1 3 15 0
=+ X
X

15 ylnx+1+x 7 8 0 0

9.2.7. JlabopaTtopHas padora Ne7
Pemienne nudpepeHnabHbIX YPABHEHUH B YACTHBIX MPOU3BOAHBIX
[Topsiiox BbINOMHEHUSI TPpaKTUUYECKO paboThl Ne7

3aganue 1.

BapuanTe! 3aganus 1

Ne f(x) a b
BapuaHTa
1 1 0,1
2 A 2 0,1
a = = ’
3 | 4 0,2
4 | 6 0,3
5 | 8 0,4
|
|
l
g 5 >
6 X(x2—1)
7 sin (mx?)
8 Sin(mx) cos x
9 X:sin2( x — 1)
10 4x3(x — 1)
11 )4 1 0,1 0,2
12 q 3 0,2 04
13 o 5 0,4 0,6
14 | 7 0,6 08
15 | l 9 0,8 0,9
| l
| l
| |
. b X
Pemnts 3aaavy o KoJIeOaHUHU CTPYHBIL C,Z[I/IHI/I‘IHOI‘/‘I JJIMHBI C 3aKPCINICHHBIMU KOHIIAMM:
ou  , d%u
—=a’"—,a=1
ot OX

C Ha4YaJIbHBIMHA YCJIOBUAMMU:

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

a—u(X,0)=0,0SxSI;
ot

W HyJIeBbIMH I'pannuHbiMu yermoBusimu: U(0, t) = u(l, t) = 0.

28




Jlns pemieHuss 3agadd nocTpouTh cetky u3 11 y3moB mo X (i=0,1,..10) u mpoBecTu
Bbruncienus s 16 cnoés no t (=0, 1, ... 16). Beiuuciienus: BbIMOJHUTH ¢ marom h mo x,
paBubiM 0.1 1 marom 7 o t, paBabm 0,05. OToOpa3uTh rpadudecku pemenue 3agaau Ha 0-m, 5-
M, 10-M 1 16-M BpeMEHHBIX CHOSIX.

3aganue 2.

Haiitu pemenue U(x, t) a1t ypaBHEHHSI TEIUIOMPOBOIHOCTH C TIOCTOSTHHBIMU KO3 (Q(HIIMCHTAMHU:

ou o

—=a—,a=1

ot ox’

C HayaJIbHBIMU YCIOBUSIMHU:

u(x, 0) =f(x), 0<x <1,

Y TPaHUYHBIMH YCIIOBUSMU:

u(0,t) =a,

u(l,t)=h.

Jlns perieHust 3amadd TOCTpouTh cetky w3 11 y3moB mo X (i=0,1,..10) u mpoBectn
BerurciaeHus s 12 cnoée mo t (j = 0, 1, ... 12). Beruncienus BBINOIHUTH ¢ IaroM h mo x,
paBabIM 0,1 1 marom 7 no t, paasiM 0,005. OToOpa3uTh rpaduvecku perieHue 3anadu Ha 0-om,
4-om, 8-oM u 12-OoM CJOSX W TOCTPOWTHh HHTETPAIBbHYIO ITOBEPXHOCTH paclpeneacHus

TEeMIIepaTyphl B CTEPKHE C MOMOIbI0 koMaHabl Graphics — Create Surface Plot.

BapuanTel 3aganus 2

Ne f(x) a b Ne f(x) a b
BapHaHTa BapuaHTa
1 X(x—1) 0 0 9 0 +0,5)-cos(2xx) | 0.5 | 1.5
2 x3+x2-x 0 1 10 Sin(m x)-cos x 0 0
3 x%(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(2m x) 0 -0.3 13 x-sin(4( x — 1)) —x 0 -1
6 (x — 1)-sin®x 0 0 14 x-cos(2mx) 0 1
7 Ax3(x — 1) 0 0,5 15 x-e X(x* — 2) 0 -0,4
8 10x3(x — 1) 0 0,5
3ananue 3.

Haiitn crannonapHoe pacnpezesieHue TeMIepaTypbl B KBaJIpaTHOM IUIACTMHE CO CTOPOHOM 1,

OIIUCBIBAcMOC ypaBHeHI/IeM f[armaca:
ou o4
2t =0
oX~ oy

C KpacBbIMH YCJIOBUAMU BHUOA:
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u(0,y) =fuy), 0=y =<1j;

u(l,y) =fay), O <y <1j;

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

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

Pematsb 3anauy ¢ nomomisto Gynkiuu relax. {ist pemienus 3aiadm mocTpouTsb cetky u3 11 y3imos
mo X (1=0,1,..10) uu3 11 y3no mo y (j =0, 1, ... 10). OToOpa3uth rpapuyuecku ¢ MOMOIIbIO
koMauael Graphics — Create Contour Plot crammonapHoe pacmpeseiieHue TeMIepaTypbl B
TUTACTHHE.

Bapuants! 3ananus 3

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

9.2.8. JIaGopaTopHas padora Ne8

CnekTpajbHbIii aHAJM3 U CHHTE3

[Topsi0K BBINOJIHEHUS TPaKTHUECKOH paboThl N

3ajnanue 1.

1) BorunciuTh nepBbie mecTh nap KodpQuUIueHToB pasioxenus B psg Oypwe ¢pynkiun f(t) Ha
otpeske [0, 27].

2) INoctpouts rpaduku 1, 2 1 3 rapMOHUK.
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3) Beinoanuth rapmonuueckuii cuHte3d QyHkumu f(t) mo 1, 2 u 3 rapmonukam. Pe3ymbTarh
CHHTE3a 0TOOpa3UTh TrpauIecKu.

Bapuantsl 3ananus 1

Ne f(t) Ne fi(t) Ne ()
BApUAHTA BApUAHTA BApUAHTA
1 . :
Cost 6 Cost:Cos|Sint| 11 Sln( 1+t2)
1+ Cos?2t
2 :
Sin t 7 arctg(Cos0,5t) 12 COS( 1+t2)
1+ Cos?2t
3 Sin2t + Sin23t 8 st 13 o107
3+ Sin t + Cos2t ©
4 Sin3t 9 | sint+[sin2tf | 14 t
‘Sin t‘+\Cost\ ©
5 sin3t| 10 2 15 ot
Cose Sin(%) e COSZCos(Sin t)
3amanue 2.

1) BBIMOHATE KITACCHYCSCKHIA CIICKTPAIbHbIN aHanmu3 u cuaTe3 Gpyukiuu f(t).

2) OtoOpa3uth Tpaduyuecku CHEKTPhl aMIUIUTYA W (a3, pe3yiabTaT CIEKTPaJbHOTO CHHTE3a

byukuu f(t).

3ananue 3.

1) BBINOJIHHATH YMCIIEHHBIA CHOCKTpalbHbI aHamu3 u cuHTe3 (yHkumu f(t). Jas sroro
HEOOX0MMO 33/1aTh UCcXoaAHY0 GyHKIHO () muckperHo B 32 oTcuérax.

2) Orobpa3uth rpaduueckd CHEKTpbl aMIUIMTYA U (a3, pe3ynbTarT CHEKTPabHOTO CHUHTE3a
byukuuu f(t).

3ananue 4.

BbimosiHUTh CHieKTpasibHbld aHamu3 u cuHTe3 ¢GyHKimu f(f) ¢ momomero BII®. [list sToro
HEO00XOIUMO:

1) 3amate ucxoauyto ¢pyukimio f(t) muckperrno B 128 otcuérax;

2) BemmosHUTE npsimMoe BII® ¢ momombio dynknun fft u oroOpaszuThk rpaduyeckn HalgeHHBIC
CHEKTPHI aMIUTUTYT ¥ (a3 MEPBBIX IECTH TAPMOHUK;

3) BeImoaHUTH 00patHoe BIID ¢ momomurbio Gynkuuu ifft u oroOpasute rpaduueckn pes3ynbrar
criekTpanbHoro cunresa Gynkiuu f(t).

3amanue 5.

Bemomaute Gunbrpanuio ynkuuu f(t) ¢ momomipto bBI1d:
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1) cunresupoBath pyskiuo f(t) B Buge monesHoro curuaia, npeacraBicHHoro 128 orcueramu
BeKTOpa V;

2) K MOJIE3HOMY CHUTHAIIy V TNPHCOCIMHUTH IIyM ¢ mnomomibio ¢yHkuuu rnd (rnd(2)-1) u
chopMupoBaTh BEKTOp U3 128 OTCUETOB 3alIyMIICHHOTO CHTHAA S;

3) mpeoOpa3oBarh CUTHAJ C HIYMOM S M3 BPEMEHHOM 00JIaCTH B YaCTOTHYIO, HCIIOJIB3Ys MPSIMOE
BII® (pynkuus fft). B pesynprare nomyuntcs curHai f u3 64 4aCTOTHBIX COCTABISIOIINX;

4) BBIMONHUTH QUIBTpPYIONIEe MpeoOpa3oBaHUe ¢ MOMOIIBI0 (GyHKIMU XeBHcaiaa (mapamerp
bunpTpanuu a = 2);

5) ¢ momompto QyHknuu ifft BemomHUTE OOpaTHOe BII® M MOJIYYUTH BEKTOpP BBIXOIHOTO
curhana h;

6) moctpouth rpadUKH TOJE3HOTO CUTHAJIA V H CHTHajga, MOJy4eHHOTO (uibTpanuen

3allyMJICHHOTO CUTHaJIA S.

Kputepuu ounenku 1a60paTopHbIX padoT:

- «3a4TeHO»: paboTa BBIMIOJHEHA B COOTBETCTBUHU C METOJNYECKUMHU YKa3aHUSIMU,
oopmiieHa TPAaMOTHO, CTYJIEHT TEXHUYECKU MPABIWIHHO (POPMYIUPYET OTBETHI HA
paccMaTpuBacMbIe BOIIPOCHI.

- «HC 3a4YTCHO» pa60Ta BBIIIOJIHCHA C OH_II/I6KaMI/I, CTYACHT HC UMCCT
MpCaACTaBJIICHUA O PaCCMATPHUBACMBIX BOIIPOCAX, h1%(s10) pa60Ta HC BBIIIOJIHCHA

TecToBbBIE 3a1aHUSA

3apaHue Ne1

CraTucTHYECKHE MOACIN OTINYAOTCA OT APYTUX MATCMATUYICCKUX MOI{GJ’IGIZ B
3aBUCUMOCTHU

BbiGepute oanH us 5 BapMaHToB OTBETA:
OT XapaKTcpa IIPUMCHACMOIo MCTOA4a MOACTIUPOBAHNA UIIH
HCIIOJIb3YyCMOI'O MATCMATUYCCKOI'O allllapaTa

oT crioco0a unu GopMbl UX MPEACTABICHUS

)
3) OT CTEIEHU OTPAXKEHHUSI COOTBETCTBYIOIINX CBOMCTB OOBEKTOB
4) OT CTENIEHU OTPAXKEHUS OMPEICIICHHON MOJHOTHI 00BEKTOB
5) OT MPEIMETHOU 00IaCTH U 3a/1a4 MOJEIUPOBAHUS

3apaHue No2

TeopeTHKO-MHOKECTBEHHBIE MOJIEJIM OTJIMYAOTCS OT APYTUX MAaTEMaTHUYECKUX
MOJIEJIEN B 3aBUCUMOCTH

BbibepuTte oanH U3 5 BapnaHToB OTBETA:

1) OT XapaKTepa NPUMEHIEMOT0 METOa MOACIUPOBAHUS WUITH
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Ul

UCTIOJIh3yEMOTr0 MaTEMaTHUECKOTO anmapaTa
oT crioco0a uiau (OpMbI UX MPECTABICHUS

OT CTEIEHU OTPAKEHUS COOTBETCTBYIOIINX CBOHCTB OOBEKTOB
OT CTEIEHU OTPAKEHUS ONPEICICHHON IMOTHOTH OOBEKTOB

OT peaIMEeTHON 00JacTh U 3a7]a4 MOICTUPOBAHUS

3apaHue Ne3

AbcTpakTHO-anreOpandeckue MoeNIu OTJIIMYAIOTCSA OT APYTUX MAaTEMATUYECKUX
MOJEJICH B 3aBUCUMOCTH

1)

2)
3)
4)
5)

BbibepuTte oanH U3 5 BapnaHToB OTBETA:

OT XapaKTepa MPUMCHACMOTO MCTOJa MOACITIUPOBAHUA UITH
HNCIIOJIb3YyCMOT'0O MATCMATUYCCKOI'O allllapaTa

oT croco0a unu GopMbl UX MPEACTABICHUS
OT CTETICHH OTPAKCHHSI COOTBETCTBYIOIINX CBOMCTB 0ObEKTOB
OT CTETICHH OTPAXCHHSI ONPEICIICHHOH MMOJTHOTHI 00EKTOB

OT MPEIMETHOM 00JIaCTH U 3a/1a4 MOJISTUPOBAHUS

3apgaHue Ned

HeueTtkue MOACIN OTINYAOTCA OT APYI'UX MATCMATUICCKUX MO,Z[CJIGﬁ B

3aBUCHUMOCTH

AW N

)]
SR NG N N

Bbibepute oguH 13 5 BapnaHToB oTBeTa:

OT XapaKTepa NPUMCHACMOIo MCTO4a MOACINPOBAHHNA NIIN
HCIIOJIb3YyCMOI'O MATCMATUYCCKOI'O allllapaTa

oT crioco0a uiau OPMBbI UX MPECTABICHUS
OT CTETICHH OTPAKCHHSI COOTBETCTBYIOIINX CBOMCTB 0ObEKTOB
OT CTETICHH OTPaXCHHSI ONIPEICIICHHOH IMOJTHOTHI 00EKTOB

OT MPEIMETHOM 00JIaCTH M 3a]1a4 MOJEITUPOBAHUS

3apaHue Ne5

ABTOMAaTHEIC MOACIN OTIIMYAIOTCA OT APYTHX MATCMATHUYICCKUX MOI[CJ'ICﬁ B

3aBUCHUMOCTH

g b~ w N
= D =

BbiGepute oanH us 5 BapMaHToB OTBETA:

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

ot crioco0a unu GOpMbI UX MPEACTABICHUS
OT CTETIEHU OTPAKEHUSI COOTBETCTBYIOIINX CBONCTB OOBEKTOB
OT CTETIEHU OTPAKEHUS OMPEICIICHHOU MOJHOTHl 00BEKTOB

oT Hpe,HMeTHOﬁ obiacTu u 3a1a4 MOACIUPOBAHUA
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3apaHue N2203

Ykaxure BCKTOp M CHY‘I&I\/’IHBIX YHUCCJI, UMCIOIIHUX SKCIIOHCHIIUAJIBHOC

pacupeneieHue.
BbibepuTte oanH 13 6 BapnaHToB OTBETA:
1) reverse(v)
2) rexp(m, r)
3) rF(m, d1, d2)
4) rgamma(m, s)
5) rgeom(m, p)
6) rhypergeom(k, n, M, N)

VYkaxute BEKTOp M CIydailHbIX YMCEN, UMEIOIINX pacnpeaenenue dumepa.

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

YKaxurte BEKTOp M CIy4anHbIX YUCEIl, UMEIOIINX FraMMa-paclpecieHue.

3apnaHue Ne204

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 Ne205

BbiGepute oanH u3 6 BapMaHToB OTBETA:

reverse(v)

rexp(m, r)

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

3apgaHue N2206

VYkaxunute BEKTOp M CIy4alHbIX YUCEIl, UMEIOIINX T€OMETPUUECKOE

pacrpeaeacHue.
BbibepuTe ogvH 13 6 BapMaHTOB OTBETA:
1) reverse(v)
2) rexp(m, r)
3) rE(m, di, d2)
4) rgamma(m, s)
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5) rgeom(m, p)
6) rhypergeom(k, n, M, N)

3apaHue Ne207
VkaxuTe BeKTOp K CTydaliHBIX YUCEI C TUIIEPTeOMETPHYCCKIM PACIIPEIICIICHUEM.

BbibepuTte oanH 13 6 BapnaHToB OTBETA:

1) reverse(v)

2) rexp(m, r)

3) rF(m, d1, d2)

4) rgamma(m, s)

5) rgeom(m, p)

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

10. O6pa3oBaTebHbIC TEXHOJIOTHH W METOAUYECKHE YKA3aHUS 110 OCBOCHHUIO
AUCHMILUIAHBI (Y4e0HOT0 Kypca)

OcHoBHOU 00pa3oBaTeIbHON TEXHOJOTUEW NPU H3YYEHUHM AUCIUILUIUHBI
ABJISETCS MPUMEHEHHUE TEXHOJIOTUH TPAJAUIIMIOHHOTO 00YUYEeHHUS.

Ha 06aze, mnomyueHHBIX Ha JEKIUSIX TEOPETUUYECKUX 3HAHUH, MpH
IPOBEACHUN MPAKTUUYECKUX 3aHATUHN BBIABISIIOTCS U MIPUMEHSIOTCS HEOOXOAUMBIE
CBA3M MEXKAY TEOPETHYECKMMHU 3HAHUSAMU U KOHKPETHBIMH  HaBBIKAMU
IIPUMEHEHHUs 3TUX 3HAHUW HA IIPAKTUKE.

MeTtoaudeckue PECKOMECHIANHUH 110 H3YYCHHUIO JTUCIHUILJIMHDBI

MaTeMaTHYeCKO€e MOJEJMPOBAHNE TEXHOJOIMYECKHX MPOLIECCOB

Monayns 1 [Tpaktruueckoe 3anstue Nel
OcHoBbI paboTsl ¢ mporpammoit «MathCAD»
Mopyns 1 [IpakTuueckoe 3ansTrue Ne2
Pemenue ypaBHeHui
Mopyns 1 [IpakTrueckoe 3ansTue Ne3
WuTtepnonsmus u npeackazaHue
Monyns 2 [IpakTrueckoe 3ansTue Ned
Matematuueckass o00paboTka pe3yiabTaTOB AKCHEPUMEHTATbHBIX
TTAHHBIX
Monyns 2 [IpakTrnyeckoe 3ansTHE Neb
UYucneHHoe UHTerpupoBanue u auddepennmpoBanme
Monyns 2 [IpakTuyeckoe 3ansTHE Neb
Penienne 0ObIKHOBEHHBIX MU (dEepeHIINATbHBIX YPaBHEHHH
Mopyns 3 [IpakTruyeckoe 3ansTre Ne/
Pemenune nuddepeHmanbHbIX ypaBHEHUH B YaCTHBIX TPOU3BOIHBIX
Monyis 3 [IpakTuyeckoe 3ansTHE Ne8

CHGKTpaHBHLIﬁ aHaJIn3 U CHHTC3

MonyJas 1
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Tema. OO01Ire BOPOCH MATEMATUYECKOTO MOICIIUPOBAHUSI.
Hean 1 32124y N3YYCHUS.

Hear —  molyyeHHWe  TEOPETUUECKUX  3HAHUM 1O  OCHOBHBIM
OCHOBOIIOJIararoIuM MOHITUAM MaTEMAaTHYECKOI O MOJICTUPOBAHUS
TEXHOJIOTMYECKHUX MPOIIECCOB.

3apaum:

1. O3HakOMUTbCS C OCHOBHBIMM TEPMHHAMU U  OMNpEICICHUSIMU
MaTeMaTU4eCKOro MOJICTUPOBAHUS .

2. [TonyueHne NpakTUYECKUX HABBIKOB MATEMAaTUUECKOTO MOJICIUPOBAHUS.

N3y4yuB JaHHBIA MO1YJIb, CTYIEHT JO0JIKEH:

HMeTh MpeACTABIeHHEe O BO3MOKHOM BUPTYAITHBHOM MOJICIIMPOBAHUM PAOOTHI
TEXHUYECKOTO YCTPONCTBA U TOJyYeHHUE HEOOXOJUMBIX €ro XapaKTePUCTHUK st
HanboJiee ONTUMAIILHOTO MPOSKTUPOBAHUSI.

3HATh METOJIbI M CPEJICTBA T€OMETPUUYECKOTO MOJCIIUPOBAHUSI TEXHUUECKUX
00BEKTOB; METOJIOJOTUYECKHUE OCHOBBI (DYHKIIMOHUPOBAHHS, MOJCIUPOBAHUS H
CHUHTE3a CHCTEM; OCHOBHBIE METOJbl aHaju3a BO BPEMEHHONW M YaCTOTHOM
0071aCTAX, CIIOCOOBI CHHTE3A.

yMeTb CTPOUTh MAaTEeMaTHUYECKHE MOJIETU OOBEKTOB M CHCTEM; IPOBOJIUTH
aHajau3, OIICHUBAaTh CTAaTUCTUYECKHUE ¢ JUHAMHYECKHE XapaKTePUCTHKU,
BBITIOJIHSITh @HAJIU3 TEXHOJOTUUECKUX MPOIIECCOB KaK 0ObEKTOB.

BJaJleTb  HaBbIKaMU  OQOpPMJICHUS MPOEKTHOW U  KOHCTPYKTOPCKOM
JOKYMEHTalMK B cooTBeTCTBUM ¢ TpeboBaHusiMu ECK]I; HaBbIkaMu MpUMEHEHUs
AJIEMEHTOB aHAJIM3a TANOB KU3HEHHOTO UK IPOIYKIIHH.

Ilpu oceoenuu memot HeOOX00UMO:
® H3Yy4YUTh yUeOHBIH MaTepHaJl.
¢ BBINOJHUTH NPAKTHYECKHE 32IaHUA 110 TeMe.

Moayas 2.
Tema. PaznuuHbie METOIBI PELICHUS] HEJIMHEWUHBIX YPaBHEHUM.

Hean 1 3a1aun U3yYeHU.

Hear — O3HakOMJICHHE M OBJAJCHUC METOAWKAMH KAauyeCTBEHHOM U
KOJIMYECTBEHHOM OILIEHKH TEXHOJOTHYECKUX CUCTEM.
3agaum:

1. M3ydeHue pa3iWyHBIX MOAXOJOB M METOAMK pacueTra KauyeCTBEHHOU U
KOJINYECTBEHHOM OLICHKH.

2. [lTlomydyeHwe mNPaKTUYECKWX HABBHIKOB C IIOMOIIBIO  BBITOJHEHUS
MPAKTUYECKUX 3aJaHUN ISl 3aKPEINICHUSI H3YYEHHOI0 MaTepHaIa.

HN3y4yuB JaHHBIIA MOAYJIb, CTYICHT J0JIZKEH:

HMeTh NpecTaBIeHne O BO3MOXKHBIX CITOCO0ax pacyeTra KOJIMYECTBEHHOU U
Ka4€CTBEHHOM OLICHKH TEXHOJIOTHYECKUX CUCTEM.

3HATH TCHJICHIIMU Pa3BUTHSI KOMIBIOTEPHOU rpaduku, ee poiab U 3HAYCHUE B
WH)XCHEPHBIX CHCTEMAaX W NPUKIAJAHBIX NPOrpaMMax; THUIIOBbIE IAKETHI
MPUKJIAAHBIX MPOrpaMM aHAIN3a JHUHAMHYECKHX CHUCTEM; KHHEMATHYECKYIO
CTPYKTYPY U KOMIIOHOBKY CTaHKOB.
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yMeTb pAaCcCUMUTHIBATH OCHOBHBIE KAYECTBEHHBIC IOKA3aTEIH, BBIMNOIHSTH:
aHajau3, CHUHTE3; pa3pabaTbiBaTh aJIrOPUTMbI IEHTPAIU30BAHHOIO KOHTPOJIS
KOOPAWHAT TEXHOJIOTUMYECKOTO0 OOBEKTa; COCTaBISITh CTPYKTYPHBIE CXEMbI, HX
MaTeMaTU4YeCKUe MOJEIN Kak OOBEKTOB; HCIOJIb30BaTh OCHOBHBIE METOJIbI
MMOCTPOCHHSI MaTeMaTHYECKUX MOJIJeH MPOIECCOB, CHUCTEM, HMX DJIEMEHTOB U
CHUCTEM.

BJIQ/IeTh. HAaBbIKAMHM TOCTPOCHUS TEXHOJIOTUYECKUX CHCTEM; HaBbIKAMU
HaJlaJKh, HACTPOWKH, PETYIUPOBKU, OOCITY>KUBAHUS TEXHUUYECKUX CPEICTB U
CHUCTEM.

Ilpu oceoenuu memot HeOOXO0UMO:
® WU3Yy4YUTh YUeOHBIH MaTepua;
¢ BBINOJHUTH MPAKTHYECKHE 32IaHUA 10 TEME.

MoayJus 3.
Tema. IIpoGnembr monmyduenuss Ha OBM  ciaydaiflHbIX — YHCIIOBBIX

MOCJIEI0OBATEIILHOCTEN C 3aITaHHBIMU BEPOSITHOCTHBIMU XapaKTEPUCTUKAMMU.

Ieap u 3a1a4M U3yYeHMS.

eab — M3yueHne u 0CBOCHHE BO3MOKHOCTH MPOBEACHUSI CUHTE3a U aHaJK3a
TEXHOJOTUYECKUX CUCTEM.

3apaum:

1. U3yunth METOIMKY TMPOBEIACHUS CHHTE3a W aHaJIM3a TEXHOJIOTUYECKUX
CHUCTEM.

2. IlomyueHune mNpPaKTUYECKUX HABBIKOB C IIOMOIIBIO BUPTYaJIbHOTO
AKCIIEPUMEHTA.

HN3yunB JaHHBIA MOYJIb, CTYACHT J0JIKEH:

HMETh MpeICTABJIEHHE O TaKUX KJIIOUEBBIX IMOHSTHSAX B MaTeMaTHYECKOM
MOJICTTMPOBAHUH KaK CUHTE3 U aHAJIN3.

3HaTh 00mMe TpeOOBaHUS K TEXHOJOTHUYECKUM CHCTEMaM IMPOCKTHPOBAHUS;
OCHOBBI TEXHOJIOTUUECKOT'O PErYyJIMPOBAHUS; CPEJCTBA JIsI KOHTPOJIS, UCTIBITAHUM,
JTMAarHOCTUKHA 000pYIO0BaHUSI.

yMeTb pAacCUMTHIBATh OJHOKOHTYPHbIE U MHOTOKOHTYPHBIE CHCTEMBI
MPUMEHUTENIPHO K KOHKPETHOMY TE€XHOJIOTHYECKOMY O0BEKTY; padoTaTh C KAaKUM-
aub0 W3 OCHOBHBIX THIIOB MPOTPAMMHBIX CHCTEM, TMpEAHA3HAYCHHBIX [IJIS
MaTeMaTHYCCKOI0 U UMUTAIIMOHHOr0 MoeaupoBanus Mathcad, Matlab.

BJa/leTh. HAaBBIKAMHM aHAllM3a TEXHOJOTHYECKUX TMPOIECCOB M BBHIOOpA
(GYHKITMOHAIBHBIX CXEM; HAaBBIKAMH O(DOPMIICHUSI PE3YNIHTATOB HMCCICIOBAHUA H
MIPUHSTUS PELICHUMN.

Ilpu oceoenuu memot Heo6x00umo:
® NU3YyYUTh yUeOHBIH MaTepuaJ;
¢ BBINOJHUTH NPAKTHYECKHE PA0OTHI.
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11. VYuyeOHO-MeTOAMYECKOE U

JAUCUUILUIUHBI (Y4e0HOTr0 Kypca)

11.1. O0s3aTesibHAsA JIUTEPATYpa

HH(pOpMaALIMOHHOE

o0ecrieuenue

bubnuorpaduyeckoe onvucanue

Tun (yuebHuk, yueOHoe
nocobue, y4eOHO-
METOIUIECKOe

nocobue, MPaKTUKYM,

Jp.)

KomnnuecTBO
B
OudInoTEKE

benos IL. C. Maremaruueckoe
MO/IETTMPOBAHUE TEXHOJIOTHIECKUX
MPOIIECCOB [DNEKTPOHHBIN pecypc] : yueo.
nocobue (koHcnekt aekuuii) / I1. C. benos
; EropbeBckuii TexHON. HH-T ((uman)
MOCKOBCKOTO ~ TOC.  TEXHOJ.  yH-Ta
«CTAHKHH». - Eropsesck : ETU MI'TY
"CTAHKHMH", 2016. - 121 c. - ISBN 978-
5-904330-02-6.

yuebHoe nmocobue

9BC
IPRbooks"

MemepskoBa B. b. Meramnopexynue
cranku ¢ UITY [DnextpoHHbI pecype] :
yuae0. mocobue / B. b. Memepsikoa, B. C.
CrapoayooB. - MockBa : MHOPA-M ,
2017. - 336 vc. un. - (Bsicee
obOpazoBanue. bakanaspuar). - ISBN 978-
5-16-005081-2.

yuebHoe nmocobue

9BC
"ZNANIUM.C
oM*"

[IpoexTupoBanue TEXHOJOTUYECKOM
OCHACTKH JUIsl PEMOHTa U OOCIY>KUBaHUS
TPAHCIIOPTHBIX U TPAHCIIOPTHO-
TEXHOJOTHMYECKUX MAIIHUH [ DJIEKTPOHHbBIN
pecypc] npaktukyMm / CeB.-KaBkas.
denepan. yH-T ; [coct. H. IO.
3emusinymHoBa, H. W. IOmenko]. -
Crasponons : CKOY, 2015. - 150 c.

MPAKTUKYM

OBC
IPRbooks

Knenunkos B. B. ABTOMAaTH3aLIN
MIPOU3BOJICTBEHHBIX MIPOLIECCOB
[DnexkTpoHHBIN pecype] : yueb. mocodue /
B. B. Knenukos, H. M. Cynran-3ane, A. I'.
Cxuptnanze. - Mocksa : UHOPA-M, 2016.
- 208 c. : un. - (Beicimiee oOpazoBaHue.
bakanaspuat). - ISBN 978-5-16-011109-4.

yaebHoe mocobue

OBbC
"ZNANIUM.
CoM"
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11.2. /TonojiHMTEJbHAsA JHUTEpaTypa W Y4eOHbIe MaTepHajbl (ayamo-,
BH/I€0- IOCOOUSA U JP.)

e (oun HayyHoit oubamorexku TI'Y:

Ne bubnuorpaduyeckoe onucanue Tun (yuebnuk, | KommuectBo
o\ yuebHOe B
rmocoowue, OnbIMoTEKE
yueOHo-
METOIMYECKOe
rocoowue,
OPAKTUKYM, JP.)
bype B. M. Teopus BeposTHOCTEH U y4eOHUK OBbC «Jlanp»
MaTeMaTu4ecKas CTaTUCTHKA

[DnexTponHHbIil pecypc] : [yueOnuk] / B.
1 |M. bype, E. M. Ilapununa. - CaHkrt-
[letepOypr : Jlanb, 2013. - 416 c. : wi. -
(YueOHuku misi By3oB. CnenuanbHas

auteparypa). - ISBN 978-5-8114-1508-3.

bopoBkoB A. A. Maremaruueckas y4eOHHK OBC «Jlanby»
CTaTUCTUKA [DIEKTPOHHBIA pecypc]|

yueOHuKk / A. A. bopoBkoB. - Uzn. 4-e,
2 | crep. - Cankrt-IletepOypr : Jlanwb, 2010. -
704 c¢. - (Knaccuueckas  yueOHas

auTepaTtypa nmo maremaruke). - ISBN 978-
5-8114-1013-2.

Tyran6aeB A. A. Teopus BepoSATHOCTEH U yueOHoe OBbC «Jlanb»
MaTeMaTH4IeCKas CTaTUCTHUKA nocobwue
[DnekTpoHHBIH pecype] : yueb. mocobue /
3 | A. A. Tyran6aes, B. I'. Kpynun. - Cankr-
[letepOypr : Jlanp, 2011. - 224 c. : w1 -
(YueOnuku gns  By3oB. CrnenuanbHas
autepatypa). - ISBN 978-5-8114-1079-8.

COI'TACOBAHO

Jlupektop Hay4YHOU OMOINOTEKH A.M. AcaeBa
(noonucy) (U.0. amunus)

« » 20 T

MII
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11.3. Ilepeuenb pecypcoB HMH(OPMALMOHHO-TEJEKOMMYHUKAIUOHHOM
cetu "UnTepuer"

1. Poccuiickas rocynapctBennas oubnuoteka (PI'B), r. Mocksa — http://www. rsl.ru.

2. Nndopmannonnas cucrema "EnmHOe OKHO ocTyma K 00pa30BaTeNbHBIM pecypcam”
co3mana 1o 3akazy denepanbHOro areHrcrBa mo obpaszoBanuio B 2005-2006 rr. Ha mannbiit
nepuoa B Db yxe cobpano 6osee 11 Thic. ydeOHBIX MaTEpHAIOB pa3InyHbIX By30B Poccuu. B
OK — 6onee 30 ThIc. onucanuii, a Tak e ectb "lnoccapuil" u pazngen "Cucrema HoBocTel" 10
Ha3BaHHOW TeMaTHKE. OTO YHUKAJIBHBIM 0Opa3oBaTeNbHBI MPOEKT B PYCCKOSA3BIYHOM
HNurepnere. [lonHbli OOCTYym KO BCEM pecypcam, BKJIIOYas IMOJHOTEKCTOBBIE MaTepHUalbl
OuONIMOTEKH, TPEAOCTaBISETCS BCEM  IOJIb30BAaTeNsIM B CBOOOJHOM  pEXHUME  —
http://window.edu.ru.

3. UnrepHer-6ubnuoreka oOpa3oBaTeNbHBIX  W3JaHUN, B  KOTOPOW  COOpaHbI
AJIEKTPOHHBIE YYECOHUKHU, CIPABOYHBIE U y4eOHBIE TOCOOWA. YIOOHBIM MOUCK MO KIFOUYEBHIM
CIIOBaM, OTIICIIBHBIM TeMaM M 0TpacisiM 3Hauus — http://www.edulib.ru

11.4. IlepeyeHb MPOrPaMMHOI0 OOecTiedeHN sl

Ne HaumenoBanmue 11O Koun4yectBo | PekBu3uThHI J0r0BOpa (IaTa,

n/n JIMLIEH3UH HOMep, CPOK JAeHCTBHSA)

1 Windows 1398 Horoop Ne 690 or 19.05.2015r.,
CPOK JIeHCTBHUS - OECCPOUHO

2 Office Standart 1398 Horosop Ne 727 or 20.07.2016r.,
CPOK JICUCTBUS - OECCPOUHO
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http://window.edu.ru/
http://www.edulib.ru/

OCyLIeCTBJIeHHSI 00Pa30BaTEJIbLHOIO MPOLEcCa M0 AUCHUILINHE (MOAYJII0)

11.5. Onucanue mMaTepuaIbHO-TEXHU4YECKOH 0a3bl, HEOOXOAUMOU s

n/n

HaumeHoBanue
000pPY10BAHHBIX Y4eOHBIX
Ka0uHeToB, JadopaTopuii,

MAacCTepPCKHX H JAP.
00bEKTOB IJIs1 IPOBEICHUS
MPAaKTHYECKUX U
J1a00paATOPHBIX 3aHATHI

IlepeyeHb OCHOBHOTO
odopynoBanus

dakTuyeckuii agpec
yueOHbIX KaOMHETOB,
JabopaTopui,
MACTepPCKMX U Ap.

Iromann, M

KouauuecTBo
MOCAT0YHBIX
MecCT

KomnsrotepHslit KJIacc.
VYueOnast ayauropus s
OPOBEICHHSI 3aHSTHIH
JICKIIAOHHOTO THIIA.
VYueOnast ayauropus Ui
OPOBEICHHSI 3aHSTHIH
CEMHUHAPCKOT0 THIIA.
VYueOnast ayauropus IS
npoBesieHus 1abopaTOPHBIX
paboT. YueOHas ayauropus
TSI KypCOBOTO
POCKTHUP OBAHUSI
(BBIHOJ'IHCHI/ISI KYPCOBBIX
pabor). YuebOHas ayautopus
JUIA IPOBEACHUS I'PYHITIOBBIX
n WHIUBUAYAJIbHBIX
KOHCYJIbTaINH YyueOHas
ayIUTOpHSA UL NIPOBEACHUSA
3aHATUH TEKYLIETro
KOHTPOJIA u
IIPOMEXYTOYHOU
arrectranuu. (E306)

IIepenocHoi MIPOEKTOP,
9KpaH, KOMIBIOTEPHBIN CTOI,
CTON  TIpenojaBaTelbCKUH,
CTyN, JOCKa ayJuTOpHas,
CTON Y4EHUYECKHH
nByxMecTtHbli, [TK

445020,
Camapckas 00611, T.
TonwsarTw, YL
benopycckas, 16B
nosunus no TII
Ne9,

3 arax, (E-306)

o1
N
©

[EY
ol

VYueOnast ayauropus st
NIPOBEEHUS 3aHATHN
JIEKIIMOHHOT O THIIA.
YyebHast aymuTopHs UL
NIPOBEEHUS 3aHATHN
CEMHUHAPCKOT0 THIIA.
YyebHast aymuTopusa UL
KYpPCOBOT'O IPOEKTUPOBAHUS
(BBITIOTHEHUS KYpPCOBBIX
pabot). YueOHast ayauTopust
JUIS TIPOBEJCHNUS TPYIIIOBBIX
u MHIIMBHUIYaIbHBIX
KOHCYJIbTaIlHH. Yyebuas
ayAUTOPHUS JUI TPOBEIACHUS
3aHATHI TEKYIIETO
KOHTPOJIS u
MPOMEXYTOUHON
arrecrarmu. (E-309)

Cron mpenopaBaTeNbCKUH,
CTOITBI yIeHUUECKHE
JIByXMecTHbIe (MOHOONOK) ,
CTyN, JIOCKa ayIuTOpHas
(menoBas), kadenpa,
MPOEKTOP, PKPaH, IPOIECCOp

445020,
Camapckas 0011, T.
TonpsarTy, yiIL.
benopycckas, 16B
nosunuss 1o TII
Ne20,

3 srax, (E-309)

71,5

66

KomnrerotepHsliil kiacc.
ITomenienue JIst
CaMOCTOSTEIIHLHOM

paboTHI. YueOHas
ayIUTOpUs TS
MPOBEACHUSI  3aHATUHN
CEMUHApPCKOr0  THIA.
YueOHass  ayauTopus
TS KYpPCOBOTO

Cron ydeHWYECKHH,
IIK ¢ BbeIXOOZOM B
HMHTEpHET

CcTym,
CeTh

445020 Camapckas
001acTh, T. ToapaTTH,
yin.benopycckas, 14,
no3urs o TTI Ne 48,
4 srax, (I'-401)

84,8

16
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Ne
n/n

HaumenoBanue
000pPY10BAHHBIX Y4eOHBIX
Ka0UHeToB, J1adopaTopuii,

MAacCTepCKHX H Ap.
00bEKTOB /LISl IPOBEICHHUS

MPAaKTHYECKUX U

J1a00paTOPHBIX 3aHATHI

IlepeyeHb OCHOBHOIO
o0opyaoBaHHs

dakTHyeckuii agpec
yueOHbIX Ka0MHETOB,
JaboparTopuii,
MAacTepCKHX H Jp.

I1omann, M

KouaunuectBo

MOoCaAZ0OYHBIX
MeCcT

MIPOEKTUPOBAHUS
(BBITIOJIHEHUST
KYPCOBBIX pabor).
VYyeOnas  ayauTtopus
JUIs MIPOBEACHUS
TPYIOBBIX "
WH/IMBH Ty aTbHBIX
KOHCYJIbTAILUH.
YyeOHas  ayauTopus
TUIs MIPOBEACHUS
3aHATHI TEKYIIETO
KOHTPOJIS "
MIPOMEKYTOUHOU
arrecraruu. (I'-401)
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