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PaGouass mporpamma cocraBiena Ha ocHoBanuu PI'OC BIIO/OI'OC BO u yuebGHOro miaHa
HanpaBjieHUus MOATroToBKM  (cnenuanbHocTH) 15.03.05  KOHCTPYKTOPCKO-TEXHOJOTHYECKOE

o0ecrieuenne MAITMHOCTPOUTECIIHbHBIX IPONU3BOJACTB
(KOO U HAUMEHOBAHUE HANPABIeHUsl NOO20MOBKU, cneyuanshocmu ¢ coomeemcemsuu ¢ @I'OC BO)

PeIIeH3I/Ip0BaHI/Ie paﬁoqeifl nporpaMmmbl ITUCHUIIJIMHBI:

OtcyTtcTBYyeT
YueOnass (pabouass) mnporpamma oOJ00peHa Ha 3acefaHud  Kadeapsl
OTMII (mpotokou 3acemanuss Ne 5 or « 20 »  deBpans 2018 r.).
Peuenszent
(OoadcHOCmb, YueHoe 38aHue, cneneHy) (noonucs) (U.0. Pamuaus)
« » 20 r
Cpoxk aeiicTBusi pado4eil NpOorpaMMbl JUCHHUIIIMHBI 10 « » 20 T.

Cpox Oeticmesus ymeepoicoennou PII: ons npoepamm bakanaspos — 4 2oda, 01 npozpamm
Ma2ucmpog — 2 2004, 0isi NPOSPAMM CREYUATUCTIO8 — 5 Tlem.

HNudopmanus 00 akryanusanuu padodeil mporpaMmbl I CHUILIHHBI:

[Ipotokon 3acenanus kadeapn Ne OT « » 20

[Iporokoin 3acenanus kageapbl No 0T «_ » 20 1.

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

[Iporokoin 3acenanus kageapbl No 0T «_ » 20 1.
YTBEPX/JAIO

3aBenytromuii kadeapoit «O60pya0BAHHUE U TEXHOJIOTUM MAIIMHOCTPOUTEILHOTO
IPOU3BOJICTBAY

(s8vinyckaiowel HanpagieHue (CneyuaibHOCmy))

« » 20 T H.YO. JlornuHoB

(noonucsw) (H.0. @amunus)




AHHOTAIUA
AUCHUILINHBI (Y4eOHOr0 Kypca)
b1.B./IB.10.02 Cucrembl Noaaep:KKN HHKEHEPHBIX PACY€TOB

(MHAEKC ¥ HAaMMEHOBaHUE AUCUMILUIMHBI (y4eOHOTO Kypca))
1. Heab 1 3a71a4n M3yYeHUs JUCUUILIMHBI (Y4eOHOT0 Kypca)

Ilens — chopmupoBath y oOydarOmMXcs 3HAHUS, YMEHHsS W TPUOOpETEHUE
OMbITa MPUMEHEHUS METOJIOB MaTEMaTUYECKOTO MOJAEINpoBaHus (pa3paboTka Mare-
MaTHYECKUX MOJIENIe, TPUMEHEHUE YHCICHHBIX METOJOB PEIICHUS! Pa3UYHBIX 3a-
Jlay, UCIIOJIb30BAaHUE COBPEMEHHBIX MAaTEeMaTHYECKUX IMAaKETOB JJIs PELICHUs 3ajad
MaTeMaTUYECKOT0 MOJICTUPOBAHUS) TP CHUHTE3€ W UCCIEAOBAHUNM CHUCTEM aBTOMa-
TUYECKOT'O KOHTPOJISL U YNPABIICHUS TEXHOJIOTHUECKUMU MPOIECCAMHU.

3agaun:

1. Matb 3HaHUs 10 OOUIMM HNPUHLMIIAM U TEHICHIMSIM MOCTPOEHUS MaTeMaTH-
YEeCKUX MOJIENIEH TEXHUUYECKUX CUCTEM, OOBEKTOB U MPOLIECCOB.

2. OCBOUTPH YUCJIEHHBIE METOJbI JUIsl MPOEKTUPOBAHUS TEXHOJIOTHMUYECKUX CH-
CTEM.

3. O3HAaKOMHUTH C COBPEMEHHBIM POTPAaMMHBIM 00ECTICUEHUEM ISl aBTOMATH-
3MPOBAHHOTO TPOECKTUPOBAHHUS.

4. O0yunTh HaBbIKaM pa3pabOTKA MATEMATUYECKUX MOJAEJIEH OTAEIbHBIX MOJI-
CHUCTEM U UX MPOrpaMMHOMN peanuszauuu Ha DBM.

2. MecTto nucuuiuiuabl (yuedHoro kypcea) B crpykrype OITIOITI BO

HNannas qucruruinHa (y4eOHbIH Kypc) oTHOCUTCS K broky 1 «Jlucuuminab
(Momynu)» (BapuaTUBHAS 4acTh).

Jucruminabl, ydyeOHbIe KypChl, HA OCBOCHHMHM KOTOPBIX Oa3WpyeTcsl JaHHas
nucruruinHa (yueOHbl kypc) — Beiciias maremaruka, OCHOBBI MH(POPMAIIMOHHOM
KylbTyphl, @usnka, ABTOMaTH3aIMA TEXHOJOTUYECKUX TPOIECCOB B MAIIMHOCTPOE-
HuM, Teopusi aBTOMaTHYECKOTO yNpaBlieHUs, TEeXHOIOTHUS MAITUHOCTPOCHUS.

JucrumninHbl, Y4eOHbIC KYpPCHI, ISl KOTOPBIX HEOOXOAUMBI 3HAHWS, YMCHUS,
HaBBIKH, TIpHOOpETaeMble B Pe3ybTaTe M3YUYEHUs] NAHHOW MUCHMIUIMHBI (y4eOHOro
Kypca) — JIs BBIMOJHEHUSI CTYJICHTaMU BBIITYCKHOU KBAIM(PUKAIIMOHHON paOOTHI.

3. IlnanupyemMblie pe3yJibTAThI 00y4YeHUsl 10 JUCHMILVINHE (Y4eOHOMY KYp-
Cy), COOTHECEHHbIE C NJIAHMPYEMBbIMHU Pe3yJbTATAMH OCBOCHHUSI 00pa30BaTe/ib-
HOM MPOrpamMMBblI

dopmupyemble H Ilnanupyembie pe3yabTaThl 00y4eHHA
KOHTPOJIMpyeMble
KOMIIeTEeHIINH

— CIOCOOHOCThH peliaTh | 3HATh:




CTaHJAPTHBIE  3aJla4d
npoheccuoHaTbHOU

JESTEIIBHOCTH Ha OC-
HOBe  HMH(OpPMAIHOH-
HOM u OuGmorpaduye-
CKOH KYJBTYpHI C TpH-

MEHEHHEeM uH(pOopMa-
LIUOHHO-
KOMMYHUKAIIMOHHBIX

TEXHOJIOTUM U C Yyue-
TOM OCHOBHBIX TpeOo-
BaHUN HH(OPMAIHOH-
1500)7 0e30MmacHOCTH
(OIIK-2)

® OCHOBHBIE TIOHATHS, 3a/1a41 U 1I€JIM MOJICTUPOBAHUS;

e Kj1accU(pUKAIIMIO MOJIEJICH U BUIOB MOJCIMPOBAHUS;

® METObI IOCTPOCHUSI MATEMATUYECKOTO OMUCAHUS 00b-
€KTOB.

YMeTh:

® 1ICII0JIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
TUCHMIUIMH JUIS COCTaBJIICHUS MAaTEeMaTHYECKOIO OIHMCa-
HUS 00BEKTa MOJICIUPOBAHMUSL.

Bnagers:

® COCTABJICHHUS TOJTHOM CTPYKTYPHOW CXEMBI BEUIECTBEH-
HO-DHEPTETUYECKUX ITOTOKOB TEXHOJOTMYECKOr0 IIpo-
ecca NPOTEKAIOUIET0 B TEXHOJOTMYECKOM OOBEKTE
yIIpaBJICHUS,

®pa3pabOTKU AMHAMUYECKUX U CTATHUUYECKUX IMPOCTpaH-
CTBEHHO-PACIIPEIEIICHHBIX MAaTeMaTUYECKUX MOJEIEH
TEXHOJIOTUYECKUX MPOLIECCOB.

— CIIOCOOHOCTBH BBITIOJI-
HATH PabOThl MO Jua-
THOCTUKE  COCTOSIHHSA
IUHAMUKH  OOBEKTOB
MaIIMHOCTPOUTETBHBIX
MIPOU3BOJICTB C MCIOJIb-
30BaHHEM HE00XOIu-
MBIX METOJIOB "

cpeactB aHanuza (IIK-
12)

3HaTh:

® YIICJICHHBIC METO/Ibl PEIICHUS PA3JIMUHBIX 3a]1a4;
®METO/Ibl BOCCTAaHOBJICHUSI JMIIMPUYECKUX 3aBUCHUMO-
CTEH;

® METO/Ibl AHAUTUTUYECKOTO MOJICIMPOBAHUSI;

® METOIbl UMUTAIIMOHHOT'O MOJICTTUPOBAHUSI.

YMeTs:

epeliaTh COCTABJICHHBIE YpPaBHEHMSI (CHCTEMBI ypaBHE-
HUM) MOJIEIM C TOMOIIbI0 COBPEMEHHBIX MaTeMaThye-
CKHX MaKETOB.

Bnaners:

®METOJIaMU MAaTEMaTUYECKOTO aHalu3a M MOJAEIMpOBa-
HUSL B TEOPETUUYECKUX U IKCIEPUMEHTAJIBHBIX HCCIENO0-
BaHUsAX B oOnactu pazpadbotku ACY TII ¢ ucnonb3oBa-
HUEM COBPEMEHHBIX MaTEMAaTUYECKHUX NTAKETOB.

TemaTnuyeckoe coaepkaHue TUCHUUILIMHBI (Y4eOHOT0 Kypca)

Pasznes, moayJb

IToxpasnen, tema

OOmue BOMPOCH Ma-
TEMaTHYECKOTO MOJIC-
JUPOBAHUS

O6HII/IC BOIIPOCHI MAaTCMATHYCCKOI'0O MOACINPOBAHNA

WNurtepnonsmms mo obmeit hopmyne Jlarpamxa

Nutepnionsiuusi TabIUYHBIX JaHHBIX Mo (opmynam Jla-
rpaHxa

[Ipoiiecc mocTpoeHHsI MATEMATHYECKOM MOJIENH

ITonuunomuansHas AIllIIpOKCUMalus

UYeOpImeBcKas anmpoKCUMaIus

CyTb KOMIIBIOTEPHOTO MOAECINUPOBAHUS

DKCIOHEHIINAIbHAs PErpeccust




[TonuHOMMaNIbHAS perpeccus

Paznuunbie METOBI
pELIECHUsS] HETUHEWHBIX
YpaBHECHUU

PaznuuHbie MeTOIbI PEIIEHNS] HEJIMHEUHBIX YPABHCHUN

Jluneiinas perpeccus oOIIEro BUIa

Henunelinas perpeccus obmiero Buia

BreraucnurenbHbIe OKCIICPUMCHTBI C MAaTCMAaTHU4YCCKHMUA
MOJACIISIMU, UMHUTHUPYIOIIMMUA ITOBCACHUC PCAJIBHBIX 00B-
CKTOB, IPOICCCOB NJIM CUCTCM

IIpeobpazoBanue Jlamiaca

CﬂyqaﬁHBIC BCJIMYHUHBI U CO6I>ITHH, MCTOABbI UX T'CHCpaA-
o1 1 001aCTh UX IMPUMCHCHUA

JIMHEHOE CriIa)KMBaHUE I10 IISITH TOYKAM

HenuHelnHoe criia)kxuBaHUE MO CEMH TOYKaAM

[IpoOnembl moTydeHHUS
Ha OBM ciy4daitHbIX
YHUCJIOBBIX TOCJIEIOBA-
TEIILHOCTEH C 3ajaH-
HBIMU BEPOSTHOCTHBI-
MU XapaKTEepUCTUKAMU

[Ipo6nemsl moyuenust Ha OBM cirydallHBIX YHCIIOBBIX
MOCJIEIOBATENbHOCTEN C 3aJaHHBIMU BEPOATHOCTHBIMU
XapaKTEPUCTUKAMU

BrlunciieHre XapaKTEpUCTUK CUCTEMBI IO €€ OIeparop-
HOM XapaKTEPUCTUKE

AJIFOpPITMBI U MCTOAbBI I'CHCPAIMU PABHOMCPHO pacCIIpC-
JCIICHHBIX CJIY‘-IEIﬁHBIX YUCCl

MopenupoBaHHUe JIOTHYECKUX (PYHKIMI

Meton ¥ aNropuTM pElIeHHUs] CUCTEM JTMHENHBIX YpaBHE-
HHil MetoqioM ["aycca

Konebanus u pe3oHaHC B MEXaHUYECKOW CUCTEME

Knaccruecknil CrieKTpajbHbIM aHAJIU3 U CUHTES

OO0mas Tpy10eMKOCTh TUCHUUILTUHBI (Y4eOHOoro Kypca) — 2 3ET.




4. CTpyKTYypa " coepKaHue TUCHUILTHHBI (Y4eOHOro Kypca) Crucrembl NOIIEPKKHA HHKECHEPHBIX PACYETOB
Cemectp uzyuenus 8

Pa3nea, Iloapa3zaen, Tema Buasl yueoHoii pa6oTsl Heo6xoaumbie DopMbI Pexomenny-
MOayJIb Ayl]l/lTOpHLle 3aHATHSA CamocTosiTeJIbHAsE paﬁoTa MaTepHaJIbHO- TEKyuero eMasi JIuTe-
(B yacax) TeXHUYeCKue KOHTPOJIsA patypa (Ne)
BCero ’E @opMbl IPOBeEIEHUS JIEKIUH, (hopmbl opranuzanuun pecypcbl
» 5 E ﬂa60paT?‘prlX, NMPaKTHYECKHUX CcaMOCTOSITEJIbLHOMH
- g g E. P 3aHATHI, MEeTObI 00yUeHHUs], § padoTbI
E g g ga peanu3syiomue NpuMeHsieMyIo g
E é. g E = 06pa30BaTeJbHYI0 TEXHOJIOTHIO 2
2 | B |2
s
1. 1.1. O6mue Bompocsl Ma- | 1 1 2 paborta c paznatou- MYJIbTUMETUITHBIE IToBepka 1,234
TEMaTHYECKOTO MOJIEJIUPO- HBIM MaTepHalioM cpeacTBa KOHCIIEKTa
BaHMUSI. BrinosHeHHE KOH- JIEKIMH
TPOJILHOM PaboTBHI.
1.2. WaTepnomnsinus mo o6- 1 1 IIpakTuueckas padora Nel 2 paborta c paznatou- KOMIIBIOTEPHBIN OTHYET B 1,2,3,4
meit popmyrne Jlarpamka. C IPUMEHEHHEM KOMITBIO- HBIM MaTepHaIoM KJ1acc JJIeK-
TEPHON TEXHUKH TPOHHOM
BUzIE
1.3. HWarepnonmsamms T1ab- | 1 1 [Ipaktudeckas padora Nel 2 paboTa c pazgarou- KOMTBIOTEPHBII OTYeT B 1,2,3,4
JUYHBIX JAHHBIX 10 Qop- C MPUMEHEHHEM KOMITBIO- HBIM MaTepHaIoM KJ1acc JJIeK-
mynam Jlarpamxa. TEpHOH TEXHUKH TPOHHOM
BUjIE
1.4. TIpomecc moctpoenus | 1 1 [MpakTuyeckas padora Nel 2 paboTa c pazgarou- KOMITbIOTEPHBIN OTHYeT B 1,234
MaTeMaTHYeCKON MOJIEITH. C MPUMEHEHHEM KOMIIbIO- HBIM MaTeprajioM KJ1acc JJIeK-
TEPHOW TEXHUKHU TPOHHOM
BUjIE
1.5.IlonuHoMuanbHasg  ar- 1 1 IIpaktuueckas padora Ne2 2 paborta c paznatou- KOMIIBIOTEPHBIN OTHYET B 1,2,3,4
MPOKCHUMALHSL. C MPUMEHEHHEM KOMIIbIO- HBIM MaTepHalioM KJ1acc JJIeK-
TEPHOW TEXHUKHU TPOHHOM
BHUjIE
1.6. YeObimeBckas anmpok- | 1 1 IMpakTrueckas padora Ne2 2 pabora ¢ pa3garod- KOMIIBIOTEPHBII OTYET B 1,234
CHMaIIHs. C MPUMEHEHHEM KOMITBIO- HBIM MaTepHanIoM KJ1acc JJIeK-
TEpHOH TEXHUKH TPOHHOM
BHUjIE
1.7. Cyrp xommbioTepHoro | 1 1 IMpakTryeckas padora Ne3 2 pabora ¢ pa3garod- KOMIIBIOTEPHBII OTYET B 1,234
MOJIETTMPOBaHHSI. C MPUMEHEHHEM KOMITBIO- HBIM MaTepHaIoM KJ1acc JJIeK-
TEPHOW TEXHUKHU TPOHHOM
BUjIC




1.8.OkcnioHeHIIMaTbHAS [IpakTtuueckas padora Ne3 paborta c paznaTou- KOMITBIOTEPHBIN OTYET B 1,2,3,4
perpeccusi. C MPUMEHEHHEM KOMITBIO- HBIM MaTepHaioM KJ1acc JJIeK-
TEpHOH TEXHUKH TPOHHOM
BUzIE
1.9.IlommHOMUaNBHAS ~ pe- IIpaxTtruaeckas padora Ne3 pabora c pa3garou- KOMIBIOTEPHBII OTYeT B 1,2,3,4
rpeccusl. C IPUMEHEHUEM KOMIIBIO- HBIM MaTEepHaIoOM KJacc JJIeK-
TEPHOU TEXHUKH TPOHHOM
BUzIE
2.1. PasnuuHble METOIBI IIpaxTuaeckas pabora Ned pabora c pa3garou- KOMIBIOTEPHBII OTYET B 1,2,3,4
pemnieHust HEJIMHEHHBIX C IPUMEHEHHEM KOMITBIO- HBIM MaTepHaIoM KJ1acc JJIeK-
YpaBHEHHH. TEPHON TEXHUKH TPOHHOM
BUjIC
2.2. JlunelHas perpeccus [MpakTuyeckas padora Ned paboTa c pa3garou- KOMITbIOTEPHBIN OTHYeT B 1,234
o01ero Bua. C MPUMEHEHHEM KOMITBIO- HBIM MaTepHalioM KJ1acc JJIeK-
TEPHOW TEXHUKHU TPOHHOM
BUjIC
2.3. HenuneitHast perpeccus [MpakTuyeckas padora Neb paboTa c pazgarou- KOMITbIOTEPHBIN OTHYeT B 1,234
o01ero Buja. C MPUMEHEHHEM KOMIIbIO- HBIM MaTepualioM KJ1acc JJIeK-
TEPHON TEXHUKH TPOHHOM
BUjIE
2.4 .BeryncnuTenbpHbE  DKC- paboTa c pazgarou- MyJIbTHMEIHIHBIC [ToBepka 1,2,3,4
MEpUMEHTHl ¢ MaTeMaTuye- HBIM MaTepHaIoM cpezncTBa KOHCIEKTa
CKUMH MOJEISIMH, WMHTH- BrimmonHenne KoH- JeKuuit
PYIOIIMMH IIOBEACHHE pe- TPOJILHOH PabOTBHI.
IBHBIX OOBEKTOB, IpOIEc-
COB HMJIM CHCTEM.
2.5.ITpeobpazoBanue IIpaktuueckas padora Neb5 paborta c paznatou- KOMIIBIOTEPHBIN OTYET B 1,234
Jlarunaca. C MPUMEHEHHEM KOMIIbIO- HBIM MaTepHalioM KJ1acc JJIeK-
TEPHOW TEXHUKHU TPOHHOM
BUjIE
2.6. CnyuyaliHple BEITMYUHBI paboTa ¢ pa3garod- MYJIbTUMETUITHBIE YCTHBIN 1,2,3,4
U COOBITHS, METOJBI UX Te- HBIM MaTepHaIoM cpezacTBa orpoc
Hepauu W 00JacTh HX BrimonHenue KoH-
PUMEHECHHSI. TPOJILHOH pabOTBHI.
2.7. JluneliHOe criaxuBa- [MpakTryeckas padora Ne6 pabora ¢ pa3garod- KOMIIBIOTEPHBII OTYET B 1,234
HHE TI0 IISITH TOYKaM. C MPUMEHEHHEM KOMITBIO- HBIM MaTepHaIoM KJ1acc JJIeK-
TEpHOH TEXHUKH TPOHHOM
BHUjIE
2.8. HenuneliHoe crmaxu- [MpakTryeckas padora Ne6 pabora ¢ pa3garod- KOMIIBIOTEPHBII OTYET B 1,234




BaHME 110 CEMU TOYKaM. C MPUMEHEHHEM KOMITBIO- HBIM MaTepHaIoM KJ1acc JJIeK-
TEpHOH TEXHUKH TPOHHOM
BHUjIC
3.1. IIpoGnemsr nomydyenus | 1 1 1 paboTa c pazgarou- MyJIbTUMEIUHHBIE YCTHBIN 1,234
Ha OBM crmy4aifHBIX YucC- HBIM MaTe€pUaIOM cpencraa onpoc
JOBBIX  TIOCIIEOBATEIbHO- BemmonHeHne KoH-
CTEN ¢ 3alaHHBIMHU BEPOSIT- TPOJBHOU PaOOTHL
HOCTHBIMH ~ XapaKTEpUCTHU-
KaMH.
3.2. Beruucnenue xapakTe- 1 1 [IpakTtudeckas padora Ne6 1 paboTa c pa3garod- KOMIBIOTEPHBIH OTYEeT B 1,2,3,4
PHCTHK CHCTEMBI 110 €€ C IPUMEHEHHEM KOMITBIO- HBIM MaTepHaIoM KJ1acc JJIeK-
OIIEpaTOPHOU XapaKTepu- TEPHOU TEXHUKHU TPOHHOM
CTHKE. BHUjIC
3.3. Anroputmsl U Meronsl | 1 1 [MpakTuyeckas padora Ne7 1 paboTa c pazgarou- KOMITbIOTEPHBIN OTYeT B 1,234
reHepaIuu paBHOMEPHO C MPUMEHEHHEM KOMIIbIO- HBIM MaTepHalioM KJ1acc JIIeK-
pacrpeieNeHHblX — Clydai- TEPHOI TEXHUKHU TPOHHOM
HBIX YHCEJL. BUjIC
3.4.MopenupoBanue Jjoru- | 1 1 [MpakTuyeckas padora Ne7 1 paboTa c pa3zgarou- KOMITbIOTEPHBIN OTYeT B 1,234
YecKuX (DYHKIHH. C IPUMEHEHHEM KOMITBIO- HBIM MaTepHaIoM KJ1acc JJIeK-
TEpHOH TEXHUKH TPOHHOM
BUjIE
3.,5. Merox u amropurm | 1 [Ipaktraeckas pabora Ne7 ¢ | 1 paboTa c pazgarou- KOMTBIOTEPHBII OTYEeT B 1,2,3,4
pELICHUs CUCTEM JIMHEHHBIX MIPUMEHEHNEM KOMITBIOTEp- HBIM MaTepHaIoM KJ1acc JJIeK-
ypaBHeHHd MeTogoM [ayc- HOM TEeXHUKHU TPOHHOM
ca. BHUjIE
3.6. Komebanus u pe3oHaHC 1 [IpakTudeckas padora Ne8 1 paboTa c pazgarou- KOMIBIOTEPHBII OTYEeT B 1,2,3,4
B MEXaHUUYECKOIl cucTeme. C MPUMEHEHHEM KOMIIbIO- HBIM MaTepuaIoM KJacc JIIeK-
TEPHOW TEXHUKHU TPOHHOM
BUjIE
3.7. Knaccuueckuil crmek- 1 [MpakTuyeckas padora Ne8 1 paboTa c pazgarou- KOMITbIOTEPHBIN OTHYeT B 1,234
TpaNnbHbII aHAN3 U CHHTE3. C MPUMEHEHHEM KOMITbIO- HBIM MaTepHAJIOM KJ1acc JIIeK-
TEPHOW TEXHUKHU TPOHHOM
BHUjIE
Hroro: 18 18 36

72




5. Kputepun u HOpMBbI TEKYIIero KOHTPOJISI K IPOMEKYTOYHOM aTTeCTAINH

DopMbI TEKYLIET0 KOHTPOJISI YciaoBus 1onycka Kpurepuu u HopMbI OLIEHKH
3amura oTuéra 1o JabopaTopHOH | BeimonHeHHne CcOOTBETCTBYIO- | PabOTHI oLleHMBalOTCs 10 OMHApHOM cucTeme (oTpaboTana / He 0TpaboTaHa).
pabote Nel-No20 mux  JgaboparopHeix pabor | Kputepun onenku:
IpU HAJIUYUKU OTYETOB O MPO- | @ IIOJIHOTA U TOYHOCTD BBHIIIOJHEHUS JJAOOPaTOPHBIX padoT;
JENaHHONW paboTe B PEKOMEH- | o COOTBETCTBHE BBITIOJIHEHHBIX Pa0OT BBIAAHHOMY 3a/1aHUIO.
TyeMoit popme
3ammTa KOHTPOJIBHOU PabOoThI Breimonmnenue  KoHTposibHOU | PaboTta orneHmBaeTcs 1o OMHaApHOW cUcTeMe (3a4TCHO / He 3a4TEHO).
pabotel B pekomeHnayemoi | Kpurepuu oreHku:
popme o TOJTHOTA ¥ TOYHOCTH BBITIOJIHEHUSI KOHTPOJIBHOU pabOTHI;
o COOTBETCTBHE BBIIIOJIHEHHOM pabOThI BBIIAHHOMY 3a/1aHUIO.
®opma nposeeHUA YcioBus fonmycka Kpurepun u HopMbI OLIEHKH
NMPOMEKYTOUYHOM aTTeCTallul
3auéT Mo TeopeTH4EeCKOMYy Marepu- | BeimonHenne Bcex  mpexay- «3aUTEHOY [ToHnMaHue CTyIeHTOM MaTepuasia Kypca:
any AUCIUIUIMHBI CMOTPEHHBIX  J1a0OPATOPHBIX . CTYJIEHT TPaMOTHO, C MOHMMAaHHUEM, OT-
paboT ¢ oleHKoW «oTpaboTa- BEYAET Ha MOCTaBJIEHHBIE BOIPOCHI, OPUEHTHUPY-
HaY €TCSl B TEPMUHOJIOTHH KypcCa; B CIIPAaBOYHBIX Ma-
Brimonnenue KOHTPOJIBHOU TepHajiax
paboTBI C OLIEHKOH «3a4TEHOY «HEC 3aYTCHO» Henocrarounoe noHnManue matepuana Kypca:
o CTYJIEHT TepsAETCS B TEPMHUHOJOTUU KYyp-
ca, HE OPUEHTUPYETCS B OCHOBHBIX IMOHSTHUSX,
3aTpyJHSETCs] MPU OTBETE HAa BOIPOCHI, HE MO-
J)KET BECTH TPAMOTHBIM Juajor Mo 3ajadyaMm |
npo0sieMaM, paccCMaTpUBAEMbIM B IUCHHUIIIIMHE




6. Kpurepun u HOPpMBbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)

He npenycMoTpeHO yueOHBIM TUIAHOM

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

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

8. Bompocs! Kk 3auery

Ne /it Bonpocsl
1 OO111e BOMpoCchl MaTEMATUYECKOI'0 MOAETHMPOBAHHUS
2 VIMuTanmoHHble MOJEIN
3 WuTtepnomsiimst o obmmeid Gopmyie Jlarpamka
4 WuTepnossiiys TabauuHbIX JaHHBIX 10 (hopMmyinam Jlarpanxka
5 [Tporecc nocTpoeHNss MaTEMaTHYECKOW MOJIEIH
6 ITommHOMUAJIbHAS ANITPOKCUMALIHS
7 UeObleBCcKas anmpoKCUMaIus
8 CyTh KOMITBIOTEPHOTO MOJAEITHPOBAHHUS
9 DKCIIOHEHIIMAJIbHAs perpeccust
10 [TonrmHOMMANIbHAS perpeccus
11 PaznuuHble MeTO/IbI pelieH!s] HETMHEHHBIX YpaBHEHUH
12 Jluneiinas perpeccus 0011ero Buja
13 Henuneiinas perpeccus o61iero Buaa
14 BbruucnuTenbHple 3KCIEPUMEHThHl ¢ MaTEMAaTUYECKMMU MOJENSAMHU, UMUTHPYIOUIMMHU
MOBEJICHHE PeabHbIX 00BEKTOB, MPOLIECCOB MIIM CHCTEM
15 JIuHeltHOE CriIaKMBaHMUE MO MSATH TOYKaM
16 HenuneitHoe critiaxxuBaHue 10 CEMH TOYKaM
17 CayyaiiHbple BeJIMYMHBI U COOBITHUS, METOJIbl MX T'€HEpAllM U 00JIaCTh UX IPUMEHEHUs
18 [Ipo6nembr nonydyenust Ha OBM ciydaifHbIX YHCIIOBBIX MOCJIEI0BATENLHOCTEN C 3a-
JAHHBIMU BEPOSITHOCTHBIMH XapaKTEePUCTUKAMU
19 [Ipeo6pa3zoBanue Jlamnaca
20 Bbrunciienne xapakTepUCTHK CUCTEMBI 110 €€ ONepaTOpHOM XapaKTEPUCTHKE
21 AJTOpUTMBI U METOIbl T€HEPAIIH PABHOMEPHO PAaCIpeesIeHHBIX CITy4YaifHbIX YUCeI
22 MonenupoBaHue JOrHIeCKUX (QYHKIHN
23 3aryxaromye 1 HapacTalolme Kojiebanus
24 Metoa 1 anropuT™ pelIeHns CUCTEM JIMHEWHBIX YpaBHEHH MeTofoM ['aycca
25 KonebaHnus u pe30oHaHC B MEXaHUYECKON cHCTeMe
26 Knaccndecknii CIeKTpabHBIA aHAIN3 U CHHTE3
27 CyTbh KOMITBIOTEPHOTO MOJICITUPOBAHUS
28 MojenupoBaHie TEXHOJOTHUYECKUX MPOIECCOB




29

MaremaTnueckoe o0ecrieucHue IIprU aBTOMaTHU3allnunu

30 MogenupoBaHHe CUCTEM aBTOMATUYECKOTO YIPAaBJICHUS TEXHOJOTHUECKUMH MPOIIeC-
camu

31 OO01u1re BOMPOChl MAaTEMATUYECKOTO MOAEITHUPOBAHHUS

32 MMuranmoHHbIe MOIEITH

33 WuTepnomnsiiums o oduieii popmye Jlarpanxa

34 WNHuTtepniossiiys TabIMYHBIX JaHHBIX 110 hopMynam Jlarpanka

35 ITporecc mocTpoeHNss MAaTEMaTHYECKOW MOJICIH

36 [TonmmHOMUANIbHAS ANIITPOKCUMAIIHS

37 UYeOpIeBcKas anmpoKCUMaIus

38 CyTh KOMIIBIOTEPHOTO MOAEITHPOBAHHUS

39 DKCIOHEHITMAIbHAs PErpecCcust

40 IlonmHOMMaNIbHAS perpeccust

41 PasnuuHble METO/IBI PEIICHUs HEJIMHEUHBIX YPABHEHUN

42 Jlunelinas perpeccus o01ero Buaa

43 Henunelinas perpeccust o01iero suaa

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

45 JIuHelHOe CriTaXMBaHHUE IO TISITH TOYKaM

46 HenuueitHoe criiaxxuBaHue 0 CEMH TOYKaM

47 CiyvaliHbIe BEJIMYMHBI U COOBITHUS, METOJIbl MX T€HEPAIIUU U 00JIACTh X MPUMCHCHUS

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

49 [IpeobpazoBanue Jlammaca

50 Brrunciienne xapakTepUCTHK CHCTEMBI 110 €€ OTIePaTOPHOM XapaKTEPUCTHKE

9. ®oH OLEHOYHBIX CPEACTB ISl NMPOBeIeHUs NMPOMEKYTOYHOM aTTe-

cranmmu oﬁyqamnmxcsl no JIMCHMIIJIMHE

9.1. ITacopT (poHIA OLIEHOYHBIX CPEICTB

Kon konTposupyemoii

Ne | KourtpoJsupyemblie pa3aesibl HaumeHoBanue
KOMIIeTeHIMHU (UJIM ee
n/n (TemMbl) TUCUMIIIIMHBI OLICHOYHOI'0 CPeACTBA
YACTH)
OTyer 1O BBINOJIHEHUIO
MPAKTUYECKOTO  3aJIaHus
1
«OcHOBBI paboOTHI C MPO-
rpammori  «MathCAD».
OT4yeT 1O BBINIOJHEHHIO
Monyxs 1. O6mue Boripo- IPaKTUYECKOTO  3aaHuUs
CBI MAaTEMATHYECKOT'O MO- OIIK-2, TIK-12 p

2

«Pemenne ypaBHEHUIN.
OTyer 1O BBHINOJIHEHUIO
MPAKTUYECKOTO  3aJaHuUs
3
«HTepnossinys 1 npea-
CKa3aHue»

JEJIMPOBAHUA.
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Moayns 2. PaznuuHbie

OTyer 10 BBINOJIHEHHUIO
MPAKTHYECKOTO  3aJaHuUs
4

«Maremaruueckas oOpa-
00TKa pe3yJabTaTOB JKC-
NePUMEHTAIBHBIX  JIaH-
HBIX.

OT4eT 1O BBIIIOJHEHHIO
MPAKTUYECKOTO  3aJJaHuUs

METO/IbI PEIICHHUS OIIK-2, T1IK-12 5
HEJIMHEWHBIX YPABHEHUN. «HucmeHHOe HMHTETpUpO-
BaHne U nuddepeHImupo-
BaHUEY.
OT4eT MO BBIIOJHEHHUIO
IPAKTUYECKOTO  3a/IaHMs
6
«PemieHne  OOBIKHOBEH-
HBIX U] PepeHInaTbHBIX
YPaBHEHUIN.
Monyns 3. IIpobiiemsl no- OTyer 1O BBITOJHEHUIO
nydyeHus Ha OBM ciyyqaii- IIPAKTUYECKOI0 3aJaHusd
HBIX YHUCJOBBIX TMOCIEI0- 7
BATEJIBHOCTEN C 3aJaHHBI- «Pemenne muddepenuu-
MU BEPOATHOCTHBIMHM Xa- albHBIX ypaBHEHUH B
PaKTEpPUCTUKAMMU. OIIK-2, TT1K-12 YaCTHBIX MPOU3BOTHBIX).

OTyer 10 BBINOJIHEHUIO
MPAKTUYECKOTO  3a/JaHus
8

«CrnekTpaibHbIl  aHaIu3
1 CUHTE3».

9.2.1. JlabopaTopHas pa6ora Nel

3amanue 1.

Brranciaute:

KommiiekT 3agaHuii 11t NPaAKTHYECKHUX PadoT.

OcHoBbI pa6oTsl ¢ nporpammoii «MathCAD»

[TopsiioK BBIMOTHEHUS MTPaKTUYECKON paboThl Nel.

9.2. TunoBblie KOHTPOJIbHBbIC 3aJaHUSI UJIM HHbIe MaTepPHaJIbl, HEOOX0AUMBbIE
JJIS OLlEHKM 3HAHMH, YMEHMH, HABBIKOB U (WJIH) ONbITA JAeATEJbHOCTH, Xa-
PaKTepU3yINHNX 3Tanbl POPMHUPOBAHUSA KOMIIETEHIMH B MPoLecce 0CBOCHUSA
o0pa3oBaTe/IbHOH POIPAMMBI.
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1) 100; 2) |-10| =; 3) 10! =.

DTO W BCE OCTaJbHBIC 3aJaHUsl CHAOJAWTH KOMMEHTapHUsMHU, HCIONB3ys KoMaHael “Text” —
Create Text Region” unmu “Text” — "Create Text Paragraph”.

3ajanue 2.

1) Onpenenuth nepeMeHHbIE:

a:=3.4;b:=6.222; ¢ = 0.149; (mpuyeM EPEMEHHYIO ¢ — III00ATBHO).

2) BbruucnuTh 3Ha4E€HUS BBIPAYKEHUS:
2ab +3¥/c - a
Z = ; N:=e""°.cos—.
\/(aZ +ba+C)-C b

3) C nomompto komanasl ‘Math” — "Numerical Format” — "Displayed Precision” u3amMeHuTh
TOYHOCTh OTOOPaKCHHUS PE3YJIbTATOB BIYMCICHHS III00aTBHO.

3aganue 3.

BriBecTn Ha 3KpaH 3HAYCHHUE CLUCMEMHOU KOHCMAHMbl T M YCTAHOBUTH MAKCUMAIIbHBIN (hopmar
€€ 0OTOOPAKECHHUS JIOKANIBHO.

3amanue 4.

BBIHOJIHHTB CJICI[}/IOHII/IC OHCpaIII/II/I C KOMIIJICKCHBIMHU YHUCJIAMHU:
Z:=-3+2i;|Z| =;Re(2) =; Im(Z2) =; arg(2) =; JZ = ; J-5=; 2Z =; 71:= 142i; 72:=
3+4i; Z1+72 =71 -72=;71 72 =; 71172 =.

3amanme 5.

BrinonsuTh CJICAYIOIINEC OIICpalnu:

=1 .10, Yi=; [J(+1=; 0fxz-lg(x+2)dx—- Tde—' X=2;
. LKl ] I ] I ] 0 ] 0’8 (Sin2X)2 ) . ]
d 5 d .

— x> =:; —sin(x) =

dx dx (x)

3amanue 6.

Omnpenenuth BekTopbl d, S 1 R uepe3 auckperHsiit apryment i. OToOpa3uth rpadudecku, Tad-
anyHo 3amanuble Gyakmun Ri(di) u Si(d;), ucrmons3ys komanay Graphics — Create X-Y — Plot.

YroObl 0popMUTE TPaPUK, HEOOXOAUMO BBIMOIHUTH CIETYIOINE KOMAH/IbI.

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

1 1 59 3,9
2 15 7 4,5
3 2 6,3 3,7
4 2,5 4,2 1,2
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1) lllenkHyTh MBIIBIO HA TpaduKe, 9TOOBI BBHIACIHUTH €ro, nmpu 3ToM MathCAD 3amMeHuT MEHIO
Graphics na mento X-Y Plot.

2) Briopats X-Y Plot — Format (nosiButcst muanorosoe okuo "Formatting Currently Selected X-
Y Plot") u ordpopmarupoBarh rpaduk Tak, YTOOBI B KaXI0# y3/10BOM Touke rpaduka §yHKIMH
Si(di) crosn 3nak Buma [ (Traces — Symbol — box), a rpadpux ¢pyakuuu Ri(di) orodpasurs B
Bujie rucrorpamMmsl (Trace — tupe — bar).

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

3ajanue 7.

[Toctpouts nexaprosl (X-Y Plot) u nomsipusie (Polar Plot) rpaduku cneayromux GyHKIuit:

X («) :=cos(x) - sin(«);

Y (er) :=1.5c08(xx)? - 1;

P(«) = cos(a).

Jist 3T0r0 HE0OXOAUMO ONPENEIUTh (. KaK JUCKPETHBIN apryMeHT Ha uHTepBajie or 0 1o 27 ¢
marom 7/30.

Omnpenenuts o rpadguky X-Y Plot koopauHaTh! 11000i U3 Touek nepecedeHus rpadpukos Y(a) u
P(a), mi1st 3TOr0 HEOOXOAUMO:

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

2) Ha uyeptexe BBIICIUTH MYHKTHUPHBIM HPSIMOYTOJIBHUKOM OKPECTHOCTh TOUYKHU MEpecedeHus
rpadukos Y(a) u P(a), KOTOPYIO HY)KHO YBEIHIHUTb.

3) Haxxate kHOnIKy Zoom, 4TOObI IepeprucoBaTh rpauk.

4) YtoOsl cenath 3T0 U300pakeHue MOCTOSIHHBIM, BBIOpaTh Accept.

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

6) BuyTpu uepTexa HaXkaTb KHOIIKY MBILIM M MIEPEMECTUTh YKa3aTelb MBIIIA HAa TOYKY, UbH KO-
OpAMHATHI HY)KHO YBUJETb.

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

8) Beruncnuth 3Hauenus pynkuit X(a) u Y(a) npu o= 7/2.

3amanue 8.

Hcnoms3ys komanay Math — Matrics co3mate MaTpuiy Q pasmepom 6 Ha 6, 3aIOJHUTE €€ TIPO-
U3BOJIBHO U 0TOOPa3uTh Tpaduueckul ¢ momomsio koman sl Graphics — Create Surface Plot.
3ananue 9.

[Toctpouts rpaduk nosepxnoctu (Surface Plot) u xapty nunuii ypoBus (Contour Plot) mns

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

1) Onpenenuts bynkuuio X(t, ).

2) 3agarh Ha ocsx nepeMeHHbIX t u o 1o 41 touke (i:=0..40, j:=0..40): m1s nepeMeHHO# tj co
3HAUEHUSMH, HM3MEHSIIOMMMHUCS OT —5 10 5 ¢ mrarom 0.25 (ti :=—5 + 0.251), a s nepe-
MeHHOH ¢ — oT 0 1o 27 ¢ marom 7/20 (g := 7/20 j).

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

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

— xapakrepuctuku npocmotpa (View — Rotation — Tilt),

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

— mapameTpbl oceit (Axes),

— By 3arosioBka rpaduka (Title).

3ananue 10.

Hcnonp3ys nepemennyto FRAME u komanmy Animation — Create, co3qarh aHUMAallMOHHBIC
KJIMIIBI C TIOMOIIBIO JaHHBIX MPUBEICHHBIX B TaOJIHIIE:

BapuanTel 3amanus 10

No [lepemeHnHbIe OyHKIUU FRAME Tun rpaduka
BapUaHTa
1 x:=0,0.1..30 f(x):= x + FRAME or 0 go|momspusiii (Polar
20 Plot)
2 = gi:= 0,5i*cos(i) or 0 10| TpexMepHBbIi
0.FRAME+1 hi:=isin(i) 50 TOUYEYHBIH  Tpa-
ki:= 2i buk

(3D Scatter Plot)

rpaHuIbl HA OCAX

Min Max
x-50 50
y-50 50
z0 50
3 i:=0..20 f(x,y):=sin(x*+y*+FRAM [or 0 mo|rpadux moBepx-
j:=0..20 E) 50 HoctH  (Surface
Xi:=—1,5+0,15i Plot)
yj:=—1,5+0,15j
4 r:= FRAME, Xmn:= (R+r cos(vp))'[|or O mo|rpadux mnapamer-
R:=6 *c0S(Wn) 11 PUYECKOM o-
m :=0..20 Ymn:=(R+rcos(vp)) sin(wp) BEPXHOCTH
n:=0..20 Zmn:= 1 Sin(vy) (Surface Plot)

(TpaHHIIBI HA BCEX
0CSIX YCTaHOBHTH
or—11 o 11)
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r.= FRAME, Xmn:=(R+r cos(vy)) cos(Wm) or 0 mo|rpadpuk mapamer-
R:=6 Ymn:=(R+r cos(vy)) sin(wp) 11 pUvecKon To-
m :=0..20 Zmn:= 1 sin(vy) BEPXHOCTH
n:=0..20 (Surface Plot)

(rpaHHLIBI HA BCEX

OCSIX YCTAaHOBHTH
or—11 mo 11)

9.2.2. JlabopaTopHas paGoTa Ne2

Pemienue ypaBHeHu i

[TopsiioK BBIMOTHEHUS TTPAKTUYECKON paboThl No2

3amanme 1.

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

HH.

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

— C MOMOIIIBI0 BcTpoeHHOM Ppynkuuu Mathcad root;

— MeToioM HproToHa (KacaTenbHbIX ), UCTIONB3Ys GyHKIHO until;

— METOJIOM UTepalui, ucroib3ys ¢pyHkuuto until.

3) OnpesenuTh YUCIO0 UTEPAIMA B KAKIOM METOJIE, C IIOMOINbI0 GyHKIMHU last.

Bapuantsl 3ananus 1

Ne 0 No 0
BapuaHTa BapuaHTa
1| 3sin+/x +0,35x — 3,8x; 9 eX—e X -2
xe 43 xe 1 _
2 «— 1 . 10 J1-x —tgx;
3+sin3,6x’ xe G1”
xe (1
3 arccos x — /1— 0,3x>; W 2x2 +1,2 - cosx -1
xe Q1 xe 1 _
4 V1- O,4_x2 —arcsin x; 12 cos(gj _ 25in(lj e
xe (1 X) X, X
X e ].t2 ~
5 3x—14+e*—e™*; 13 01x% - x-Inx;
xe 13 xe 142
6 0,25%° + X — 2 14 | 1-x+sinx—In(l+ x);
xe 0;2 xe ;2 _
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7 —x2 15 el _xd—x:
arccos————; _
1+ x% - x xe 01
xe 2,3
8 3x—4Inx-5; xe 3;4

3amanue 2.

Juis nosuaOMa g(X) BBIOJIHHUTE CIIEAYIOIINAE ICHCTBHS:

1) C momompro koMan bl Symbolic — Polynomial Coefficients co3nats BexTop V, comepkamuii

KO3 PHUITUEHTHI MOTMHOMA.

2) Pemuth ypaBuenue g(X) = 0 ¢ momornsio ¢pyHkimu Polyroots.

3) Pemmth ypaBHEHHE CUMBOJILHO, HCIIONIB3Ysl KOoMaHAy Symbolic — Solve for Variable.

4) pa3’oXKuTh HA MHOXKUTENH, UCTIONB3Ys Symbolic — Factor Expression.

BapuanTe! 3ananus 2

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

1 23+ x2—12x + 20 9 x*+ %2 — 17x%— 45x — 100
2 x*+ 6x3 + x>~ 4x — 60 10 x*— 5x3+ x>~ 15x + 50
3 x*— 14x%— 40x — 75 11 x*— 4x3 - 2x°— 20x + 25

4 o+ - 11x + 10 12 X+ 5+ X%+ 7x - 20
5 x* = x3 - 20%% — 71x 13 x* = 7x%+ 7x2— 5x + 100
6 x4+ 73+ 9x% + 13x — 30 14 x*+ 10x% +36x% +70x+ 75
7 x*+ 3x% — 23x%— 55x — 150 15 x* + 9% + 31x% + 59x+ 60
8 X'~ 6x3+ 4x%> + 10x + 75

3amanue 3.

PemuTe cucreMy JIMHEWHBIX YPaBHEHU:
1) ucnionb3ys dynkiuu Find,;
2) MaTPUYHBIM CIIOCOOOM, HCITONB3Ys QyHKIHIO ISolve.

BapuanTel 3amanus 3

2X1 —Xo + 3Xq4 = 4;
X1 + 2Xo — X3 + 2X4 = 4.
9

BAPUAHT Cucrema TMHENWHBIX BAPUAHT Cucrema TMHENHBIX
YPaBHEHUNU ypaBHEHUN

1 (2X1 + Xo + 2X3 + 3x4 = 8; 9 (2%, + Xp — 5Xg + Xg = —4;
3x1 + 3x3 = 6; X1 — 3%p — 6x4 = T

2Xp — X3 + 2X4 = 2;
X1 + 4Xo — TX3 + 6X4 = 2.

2 (" X1 + 2% + 33 + 4xg = 22; 10
2X1 + 3xp + X3 + 2x4 = 17;
X1+ Xp +x3— X4 = 8;

(" X1 + 2Xo + 3X3 + 4x4 = 26;
2X1 + 3xp + 4X3 + x4 = 34;
3X1 + 4Xo + x3 + 2X4 = 26;
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X1 — 2X3 — 3Xq4 = 7. AX1 + Xo + 2X3 + 3X4 = 26.
3 (9%, + 10X, — 7X3 — X4 = 23; 11 [ 2Xq — 8%, — 3X3 —2Xs = —18
TX1 — X3 — 5x4 = 37; X1 — 2x + 3X3 — 2x4 = 28;
! BX1 — 2X3 + X4 = 22; Xo + X3 + X4 = 10;
AxXq + Xo + 2X%3 + 3X4 = 26. \ 11x, + X3 + 2x4 = 21.
%,
4  6X, — Xo + 10X3 — X4 = 158: 12 [ 2X1 — Xo + 4X3 + X4 = 66:
2X1 + Xo + 10x3 + 7x4 = 128; 2%y — BX3 + x4 = —63;
33X — 2 — 23— X4 = T; {8y — 3y +6x3 —5xg =146;
L X1 — 12Xo + 2X3 — X4 = 17. \ 2X1 — TXo + 6X3 — X4 = 80.
5 (X1 — 2%, + 6X3 + X4 = 88: 13 ( 2X; — 3X3 — 2X4 = —16:
5Xq + 2X3 — 3x4 = 88; 2X1 —Xo +13x3 +4x4 = 213;
S 7xi— 3%y + 7x3 + 2%, = 181; Y 3Xp + Xg + 2x3 + X4 = 72
3X1 — X2 + 5X3 + 2X4 = 99. X1 — 12X3 — Bx4 = 159.
\ \
6 Xy — 2Xp — 8%y = —T; 14 ( TXy + TXp — 7x3— 2X4 = 5
X1+ 4Xo — 7x3 + 6x4 = -8; 3X1 + 4Xo + 5x3 + 8x4 =60;
< X1+ Xo — Sx3 + X4 = -10; < 2X1 + 2Xo + 2x3 + X4 = 27;
2X1 —Xo + 2%X4 = 7. 2X1 — 2X3 — X4 = —1.
\ \
7 ( 2Xq + 2Xp + 6x3 + X4 = 15; 15 ( 6X, — Xy + Sx3 +X4 =124 ;
—Xo + 2X3 + x4 = 18; TXo — 5x3 — x4 = -54;
4%, — 3% + x3— 5Xg = 37; 5% — 5% + 2x3 + 4%, =83;
kwrﬁm+&—m:%. kwrﬂm+m+&ﬁw5
8 ( 4%y — 5%, + TX3 + 5x4 = 165;
2X1 + Xo — 3x3 — x4 = -15;
3 Oy + 4xg — xq = 194;
kn—m—hy3m=49
3amanue 4.

1) IIpeoOpazoBarhk HenMHEIHHBIC ypaBHEHHs cucTeMbl K Buay f1(X) =y u fo(y)= X.

2) IlocTpouTs uX rpaduKu U ONPEAEIUTh HadyallbHOE TPUOIMKEHNE PEIICHUS.

3) Pemnth cucteMy HETMHEHHBIX YpaBHEHUA, HCTIONB3Ys GpyHkuuo Minerr.

Bapuantsl 3ananus 4

d

Cosx +y=1,5;
2x —Sin(y — 0,5) = 1;

d

BApHUAHT CucreMa HEIMHEWHBIX BAapHUaHT CucreMa HEIMHENHBIX
YpaBHEHUH YpaBHEHUN
1 Sinx + 2y = 2, 9 Siny + x = -0,4,
Cos(y—1) +x=0,7; 2y —Cos(x + 1) =0;
2 Sin(x +0,5) —y =1, 10 Sin(x +2) —y = 1,5;
Cos(y—2) +x=0; Cos(y —2) +x=0,5;
3 11

Cos(x +0,5) -y =2;
Siny —2x = 1;
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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;
X—Sin(y +1) = Sinly +0,5) - x=1
6 COS(X+05) +y 1; 14 Sinx — 2y = 1;
Siny — 2x = Cos(y +0,5) —x=2
7 —Sin(x +1) +y=0,8; 15 2y —Sin(x - 0,5) =
Siny—1) +x=1,3; Cosy + x=1,5;
8 Sinx—2y = 1;
Siny—1) +x=1,3;

3agaHue 5

CHUMBOJIBHO PEIINTH CUCTEMbl YPAaBHEHUM:

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

2y -7z =a;
nz—1=Db;
3y +x=c.

9.2.3. JlabopaTopHasi padora Ne3
HNHTepnosinus U npeacKasaHme
[TopsiioK BBIOIHEHHSI TPAKTHYECKON paOboTh Ne3

3amanme 1.

Boruncnute 3HaueHus 3amaHHod (yHkiuu y; = (X)) B y3max uHTepmomsuuu xj =a + h;, rae

b-a
= ( ), i=0,1,..., 10, na orpeske [a, b].
10
BapuanTs! 3ananmii 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 2% [1; 5]
10:2] 10-In—
1+ X
3 e [0; 5] 11 Sinx%e [0; 3]
4 1 [0; 2] 12 Cos(x + Cos’x) [0; 2]
0,5+ x°
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e(x+Sinx) [2; 5] 13 COS(X + eCosx) [3; 6]
1 [0; 4] 14 Cos(2x + x?) [0; 1]
L+e™)
7 Sin(x + e5™) [0; 3] 15 % Cosx? [0; 2]
8 e—(X+1/X) [1, 3]

3amanmne 2.

ITo BerancnenHo# Tadaure (X, Yi) MpoBeCTH MapadOINISCKYI0 HHTEPIOJISIIHIO.

1) Jnst HaxoskieHust Kodh(HUIIMEHTOB UCKOMOTo rmoimHoMa (3.1) He0OX0IMMO COCTaBUTh CHCTE-
My JIMHEHHBIX anredbpanyeckux ypaBHeHui (3.3).

2) CucteMy ypaBHEHHUI PELIMTh MATPUYHO C MCIOIb30BaHHEeM QyHKIMHU ISOlve.

3) [Moctpouts rpadux UHTEPHOIALMOHHOTO MHOTOYJIEHA K OTMETUTH Ha HEM Y3JI0BbIE TOUKH (X;,
yi-

3ananue 3.

1) JIns BbruMcneHHOW TaOMMYHON (QYHKIUU COCTaBUTH (POPMYILY MHTEPHOJSIMOHHOTO MHOTIO-
ynieHa Jlarpanka, UCIOJB3Ys OMepaTOpbl CYMMHUPOBAHUS U MIEPEMHOKEHUS M0 AUCKPETHOMY ap-
FYMEHTY, a TaKkxe GpyHkuio if.

2) [Moctpouts rpaduk HHTEPHOISAIMOHHOTO MHOTOYJICHA U OTMETHTh HA HEM Y3JIOBbIE TOUKH (X,
yi)-

3apnanue 4.

1) IlpoBecTn MHTEPHOIMPOBAHUE 3a/laHHON (DYHKIIMU C IMOMOIIBIO0 IEPBOM U BTOPOH HHTEPIIO-
JSIMOHHBIX (hopmyn HeroToHa.

2) Ioctpouts rpadvKu UHTEPIOISIIHUOHHBIX MHOTOYWIEHOB U OTMETUTh HA HEM Y3JI0BbIE TOUKU
(i, Yi).

3ajanue 3.

1) [IpoBecTr TUHEIHYIO UHTEPHOJSALUIO 3alaHHOW (YHKIIMM C TIOMOIIbI0 BCTPOCHHON MHTEPIIO-
JsinoHHON GyHKImuU linterp.

2) Moctpouts rpaduk ¢pyHkmu linterp u oTMETUTH Ha HEM y3710BbIe TOUYKH (Xi, Yi).

3ananue 6.

1) IlpoBecTu CrtaifH-HHTEPIOSINIO C IOMOIIBI0 GYHKIWI Ispline, pspline, cspline u interp.

2) IMoctpouts rpaduk GyHKIUHU INtErP U OTMETUTH HA HEM Y3JIOBBIC TOUYKH (X;, Vi)

3ananue 7.

1) Berurcauth 3HadeHus 3agannoi pyukuuu y; = f(X;) B Toukax xj =a +1i/10, rme, 1 =0, 1, ...,
10(b — @), Ha otpeske [a, b].

2) C ucnonp3oBanueM (yHKimu PrediCt BBIMONHUTE MpeacKa3aHue (IKCTPAOJISAIUIO) MOTyIeH-

HOT'0O BEKTOpA JaHHBIX Yj B IOCIICAYIOIMNX 10 Toukax mo MOCJIEAHUM 7 3HAaUYCHUSIM (I)YHKLII/II/I
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3) Otob6pa3uTh rpaduyecKd UMEIOIIUECS TaHHBIC, MPEICKa3aHHbIC MaHHBIC U WCTHHHBIA BUJT

¢byukuun f(x).

9.2.4. JIabopaTropHnasi padora Ne4
MaremaTudeckasi 00padoTka pe3yjibTaTOB IKCIEPUMEHTAJbHBIX TAHHBIX
[Topsi10K BBIOTHEHHS MTPAKTUYECKON paboThl Nod

3amanue 1.

Co3zpaiite TaOIUIly SKCIIEPUMEHTAIBHBIX JTAHHBIX:

xi=a+h;,i=0,1,...10, h=

, Ha oTpeske [a, b].

Bapuantsl 3aganus 1

Ne Yi [a; b]
BapHaHTa

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

1) AnnpokcuMHUpoBaTh MHOTOWJIEHAMH 2-0M U 6-0l CTENEeHU MO METOAY HaUMEHbBIIUX KBajapa-
TOB (PYHKIIMIO, 33IaHHYI0 TaOIUIeil 3HaUeHUH X; ¥ Yi U CPAaBHUTH KaueCTBO MPUOINKEHHH.

2) [Toctpoutk rpaduku MHOTOUYJICHOB M OTMETUTDH Y3JIOBBIE TOUYKH (Xi, Vi)

3ananue 3.

1) Jlnst mpuBeeHHBIX B TaOIHIlE SKCIIEPUMEHTAIBHBIX AaHHBIX (Xi, Yi) OMPEIeTUTh MapamMeTpbl

JMHEWHOW PEerpecCHy ¢ MCIOIb30BaHKeM BCTpoeHHBIX GyHKini Mathcad slope u intercept.
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2) Otob6pa3uTh rpaduecKu COBOKYITHOCTh TOUEK BEKTOPOB Xj M Yi U PE3yJbTAaThl IPOBEICHHON
JIMHEHUHOM pEerpeccum.

3ananue 4.

1) AnnpokcuMUpoBaTh JaHHbIE U3 BEKTOPOB X U Vi !

— MOJIMHOMOM 4-0¥ CTEIICHH ITPH TOMOIIU QYHKIIUI regress u interp;

— HabopaMu MMOJMHOMOB BTOPOT'O MOPsIIKa ¢ moMomisio ¢yHkiuii 10ess u interp (mpu span pas-
HoMm 0,5 u 2,5).

2) OToOpa3ute rpaguuecku pe3yabTaThl aIPOKCUMALIUH.

3ajanue S.

1) AnnpoKCMMHPOBATH IKCIEPUMEHTANbHbBIC JAHHBIC M3 TAONMIl 3HAYCHUU Xi U Y JTUHEWHOU
KOMOMHAaIuen QyHKINI:

f(x) = ay f1(x) + a; f2(X) + a3 f3(x).

2) KoadduuueHTsl BeKTOpa @ HallTH ¢ momoInsio Gpyrkiuu linfit.

3) OTo0pa3uth rpapuuecky COBOKYIHOCTb TOUEK BEKTOPOB X; U Yi U PE3yIbTaThl POBEACHHOMN
JUHEWHOMN perpeccuu oOIIEeTro BU/IA.

BapuanTtse! 3apanus 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 e sin x X
1+ x?
arctg x InInx Sin x

5 e—x2/2 l e

X
6 1+ x X Cos x
Cos—

2+x 10

7 1 14 x2 Cos x
1+e"

8 X 2 —Cos x X
Cos— Sin=

2 2

9 1 arctg/x Sin 3x

1+e*
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10 In(x + 5) 1+ X Sin x
1 1 1+ X 1
X X2
12 Cos x 1 1
1+ X+ X2 1+ X
13 % Cos 4x X2
14 Hte™ e Sin%(3x)
15 1 X X
— Cos— Cos—
1+ X+ X 10 10
3amanue 6.

1) AnnpoKCMMHPOBATH SKCIIEPUMEHTAIBHBIC TaHHBIC U3 TAOJIUI] 3HAYCHUH X; U Yi QyHKIMEH BU-
Ja:

f (X) — eUO+U1~X+U2-X2 .

2) ITapameTpbl BekTOopa U HailTH ¢ moMonbio Gyaknuu genfit.

3) OroOpa3uth rpapuecKku COBOKYIHOCTh TOUEK BEKTOPOB X; U Yj U Pe3yJIbTaThl POBEICHHOMN
HEIIMHEHHOM perpeccuu 001Iero BUa.

3asanue 7.

1) BbINONHUTE CriakuBaHUe 3KCIEPUMEHTAIbHOM (PYHKIMM, 3alaHHON Tabauuel 3HaYeHui X 1
Yi, C MOMOIIIBIO BcTpoeHHBIX (yHKImi Mathcad: medsmooth, ksmooth i supsmooth.

2) Pe3ynbTathl CriiakuBaHus 0TOOPa3UTh rpadMuECcKy.

9.2.5. JlabopaTopHas padora Ne5

YuciieHHOEe HHTErpUpPOBaHue U (P pepeHupoBanne

[Topsiiok BBIOIHEHMSI TPAKTUYECKON paboThl N5

3ananue 1.

Onpenenuts Gyakmuio f(X) Tadbauano, BeraucauB 3uaueHus y; = f(Xj) B Toukax x; =a + h; ;

i=0,1,..38;

h= b g a Ha oTpe3ke [a, b].
Bapuantsr 3aganus 1
No f(x) [a; b] [c; d]
BapuaHTa
1 1 [0,4;0,8] [2, 2;1]
tg2x +1
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2 Cos3x [0,8; 1,6] [-1; -0,9]
(1-Cos3x)-2

3 1 [0,18; 0,98] [0,5: 0,6]
xx3 +4

4 Sinx [0,8; 1,6] [2;2,1]
1+ Sinx

5 x219(%+2) [0; 0,4] [1,5; 1,6]

6 x 2arctg (x/3) [0,8; 1,6] [1; 1,1]

7 ¢”"-Sin3x [0,4; 1,2] [2; 2,1]

8 ctg 2x [0.8:12] [1:1.1]
(Sin2x)?

9 (x + 1)-Sin x [1; 5] [1; 1,1]

10 Sx + 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+ X2

14 1+ x [0,4; 0,8] [1,5; 1,6]

2+ X
15 e [0,4;1,2] [0,5; 0,6]
3amanmue 2.

b
BeruncnuTe uHTETpAI: I f (x)dx:
a

1) ¢ IOMOIIIBIO BCTPOSHHOTO ONEPaTOPa MHTETPUPOBAHHUS;

2) o ¢opmyie NpsIMOYTrOJIbHUKOB;

3) no popmyne Cumncona;

4) ¢ MOMOIIBIO BCTPOCHHOTO OIleparopa WHTETPUPOBAHUS U MHTEPIONISALIUCH TaOINIHOW PYHK-
K KyormueckuM crutaiinoM (Gyrakmuu cspline u interp);

5) MeTo1oM HeonpeeNeHHbIX KOI((GHUINEHTOB JUIs YUCICHHOTO HHTEIPHPOBAHHMSL.

3amanue 3.

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

1) onpenenuTh qUana3oH cay4aiHbIX yncen, Hanpumep | = 0...1000;
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2) ompeaenuTh ¢ MOMOIIBI0 GYHKIMU FNd paBHOMEPHO PACTIPEICICHHYIO CIyYallHYIO BETHYHHY
#j Ha OTpe3Ke UHTETrpUpOBaHus [a, b];

3) co3nats Bextop Fj = f(;);

4) ¢ momMonIbo PyHKIIUK MEean BIYUCIUTD HHTETPa.

3ajanue 4.

Haiitu nmepBooOpa3Hyto aHaauThyecku 3amanHoi Gpyukimu f(X), ucrons3ys komanay Symbolic
— Integrate on Variable.

3ajanue S.

BbIuucinTh 3HaUCHMS IEPBOM ¥ BTOPO# Ppou3BOAHBIX GyHKIMH f(X) B Touke X = c:

1) ¢ momomkto oneparopoB auddepenunpoanus Mathcad;

2) METO/IOM HEONpeIeICHHBIX KO3(DMUIIMEHTOB [T YUCICHHOTo AuddepeHIIMpOBaHHUS.

3) Onpenenuth ¢Gyukiuoo f(X) Tabauyno, BerumcIuB 3HaYeHus yj = f(X)) B Toukax xj =c + ki,
i=0,1,..,10,h=0,01 una orpeske [c, d].

3asanue 6.

OmnpeneuTh CUMBOJIBHOE 3HAUYCHHE MEPBOW U BTOPOM Mpou3BOAHBIX f(X), HCHONB3ys KOMaHIy

Symbolic — Differentiate on Variable.

9.2.6. JlabopaTopHas padora Ne6
Pemenne 00bIkHOBeHHBIX AU( epeHInATbHBIX YPABHEHHU

[Topsiiok BBIMOTHEHUS MTPAKTUYECKON paboThl Neb

3amanme 1.
Loy _ _ -
Pemnnts 3amauy Komm: FYi f(X,¥),y(0)=1, cmarom h = 0,1 na orpeske [0; 1]:
X

— MeToI0M Dilniepa;

— metoznoM Pynre-Kytra (ko3 durmenTs! K; 3a1aTh kKak QyHKIUH OT X U Y);
— MeTo/IoM AtamMca;

— ucnonb3yst ¢pynkimro rkfixed.

BapuanTs 3aganus 1

Ne f(x, ) Ne f(x, ) Ne f(x, )
BapHaHTa BapHaHTa BapHaHTa
1 X +y 6 2y — Cos2x 11 2y + 3¢
2 2x% + 2y 7 y—e2+2 12 y )
e
2
3 Y 8 3y — 2-Sin x 13 Cosx
3
4 y — Sin x 9 e _y 14 y—4x+5
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S 10 2:Sinx +y 15
Y _x ZX—%—eX

3amanue 2.

[TocTpouTh Tpaduku pemeHuid, MoJydeHHbIX MeTofgamMu Dinepa, Pynre-Kyrra, Agamca u ¢ no-
moripto Gyrkunuu rkfixed. Beraucauts B Touke x = 1 OTHOCHTEIBHYIO MOTPEIIHOCTD IS KaXKI0-
ro MeToJ1a.

3ananue 3.

Haiitn anamutrueckoe (tounoe) pemicare OJIY u3 3amanust 1 ¢ mOMOIIBIO MpeoOpa3oBaHMiA
Jlammnaca (komanasr Symbolic — Transforms — Laplace Transform u Inverse Laplace Trans-
form).

3asanue 4.

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

Bapuantsl 3ananus 4

Ne CucreMa 0OBIKHOBEHHBIX HauanrnHbie
BapuaHTa muddepeHIMaTbHBIX YpaBHEHUI YCIIOBUS
u(0) u’(0) v(0) v’(0)
1 f u’=2v+u 15 15 1 1
1 v’ =4y -2u.
2 u”:_v+3u; -1 1 —1,5 3
v’ =v-2U.
3 u’=2v— u; 15 15 1 1
v’ =4y +u.
4 u’ =5y 1 15 0 2
v’>i=v+2u -+t
5 u”:v—’— u—’—t; 0,5 1,5 _1 2
v’:i=v+2u-—t.
6 u”:2v+ u—’—t; 0,5 2 1 2
v’ =4y,
7 u I -V + t’ 5 5 *1 1
v’ =5v-Tu.
8 u’=v-5 u; 1,5 1 3 1
{ v’ =2v+u-+t
9 u’=05+v; 2 0 1 1
{ v'=4-u+t
10 u’=-v+t -1 2 -15 0
{ v'’'=v+ 3u
11 { u’=v-u-t; 15 15 -1 -1
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v'’'=2v+u

12 u’=5v+t -1 15 0 -2
{ v'’'=3v+u
13 w’=v+u -0,5 -1 2
{ v:i=yv+u-—-t
14 u’=2v—u: 0 -2 0 2
{ v'’i=4y+t
15 u’=v-_2t 3 -1 1
v'’'=v+3u
3amanue 5.

Ha orpeske [a; b] ¢ ucnons3oBanuem ¢ynkiuii load, score u sbval mpeodpazoBars kpacByro 3a-

naqy:
2

dy

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

X2

uue 3aaanHoro O1Y B 10 mpoMexxyTOYHBIX TOUKAX ¢ OMoIbo GyHkiuu rkfixed.

BapuanTtse! 3aganus 5

Ne fx,y,») I'paHnuHBIE YCIIOBHS
BapuaHTa a b y(a) y(b)
1 ey + cos X 1 2 0 0
2 ysinx+e™ 2 3 1 0
3 y COS X + tg X 0 1 0 0,45
4 X’y + C0S X 0 1 1 0
5 X+e'y 2 4 1 0,14
1-x
6 X2y +1 1 3 0 0,17
1+ X
7 y COS X + COS °X 1 2 0 0
8 (2 +x)y + arctg x 0 3 0 0,22
9 (5-x)y+x 2 4 0 -1,2
10 eXy+2e™ 0 15 2,4 0
11 —Xy -3 -2 3 0
+ X
X
12 , 1 1 2 3 0 0
(x° + X) Y+ "
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
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9.2.7. JlabopaTropnasi padora Ne7
Pemienue nu¢pepeHnaIbLHBIX YPABHEHUH B YACTHBIX IPOU3BOIHBIX
[Topsi1oK BBIMOTHEHUS TTPaKTUUECKON paboThl No7

3amanue 1.

Bapuantsl 3ananus 1

Ne f(x) a b c
BapUaHTa
1 1 0,1
2 2 0,1
3 4 0,2
4 6 0,3
5 8 0,4
g 5 -
6 x(x* - 1)
7 sin (mx %)
8 Sin(mx) cos x
9 x-Sin2( x — 1)
10 4x3-(x — 1)
11 ¥ A 1 0,1 0,2
12 a 3 0,2 0,4
13 | 5 0,4 0,6
14 | 7 0,6 0,8
15 : 9 0,8 0,9
|
P
b ¢ X

Pemuts 3aaa4dy o KOJ'Ie6aHI/II/I CTPYHBEI eI[PIHH‘-IHOfI JJIMHBI C 3aKPCTIVICHHBIMU KOHITaAMM:

ou  , d4

7 =a - 2 a=1;

ot OX

C Ha4YaJIbHBIMHA YCJIOBHUAMMU:

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

a—u(x,0)=0,0§x§1;
ot

U HyJIeBbIMU TpaHruHbIMU yenoBusimu: U(O, t) = u(l, t) = 0.
Jlnst pereHust 3a1a4u mocTpouTh ceTky u3 11 y3moB mo X (i =0, 1, ... 10) u nmpoBecTH BbIYHCIIE-
Hust ot 16 cnoés mo t (j =0, 1, ... 16). Berurcinenus: BBINOJIHUTH ¢ marom h mo x, paBabiM 0.1 u
marom 7 1o t, paBabiM 0,05. OTo6pa3uth rpadudecku pemenue 3agauu Ha 0-m, 5-m, 10-m u 16-m
BPEMEHHBIX CIIOSIX.
3ajganue 2.
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Haiitu pemenue U(x, t) 11 ypaBHEHHsI TEIJIOMPOBOIHOCTH C TIOCTOSIHHBIMHU KO3 PHUIIMCHTAMH:

au o

—=a——,a=1;

ot ox?

C HAYaJIbHBIMU YCIIOBUSIMU:

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

Y TPAaHUYHBIMU YCIIOBUSMH:

u(0, t) = a,

u(l,t)=h.

Jlns perreHust 3agadn mocTpouth ceTky u3 11 y3108 mo X (1 =0, 1, ... 10) u nmpoBecTH BBIYKCIIC-
aus s 12 coésmo t (j =0, 1, ... 12). BeraucieHust BBITOIHHUTS ¢ raroM h o x, paBueiM 0,1 u
marom 7 1o t, pasasim 0,005. OToOpa3uth rpaduuecku pemenue 3aaaun Ha 0-om, 4-oMm, 8-oMm u
12-oM cHosIX W TOCTPOUTH HMHTETPATBHYIO IOBEPXHOCTh pACIpeACiieHUs] TEeMIepaTypsl B

CTepKHE ¢ rmoMoIibio koMaH bl Graphics — Create Surface Plot.

BapuanTe! 3ananus 2

Ne f(x) a b Ne f(x) a b
BapuaHTa BapuaHTa
1 X (x—1) 0 0 9 02 +0,5)-cos(2xx) | 05 | 15
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 X*(1 - X) 1 0 12 In(0,5+x)-(x—1) | 0.7 | 0
5 x-sin(27m x) 0 —0,3 13 xsin(4(x—1)) —x 0 -1
6 (x — 1)-sin’x 0 0 14 x-cos(2mx) 0 1
7 A%3(x — 1) 0 0,5 15 xe X(x* - 2) 0 |04
8 10x3(x — 1) 0 0,5
3ananue 3.

Haittu craunroHapHoe pacrpeeneHue TemMiepaTypbl B KBaJIPAaTHOW IUIACTUHE CO CTOPOHOM 1,
onmuceIBaeMoe ypaBHeHueM Jlamnaca:

o’u  d%u
2t o2=0

ox° oy

C KpaeBbIMHU YCIOBUSMU BHUA:
u(0,y) =fi(y), 0=y =1);
u(l,y) =fy), 0O <y <1);
u(x, 0) = f3(x), (0 <x<1)

u(x, 1) =f4(x), (0 <x <1).
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Pemrats 3amauy ¢ momoribio Gyrkiuu relax. /s pemienns 3aqadu mocTpouTh ceTky u3 11 y3imoB

mo X (1=0,1,..10) uuz 11 ysmoB mo y (j =0, 1, ... 10). OToOpa3utsh rpaguuecku ¢ TOMOIILIO

xoman il Graphics — Create Contour Plot cranmonapHoe pacnpeieneHie TeMneparypsl B 1ia-

CTHUHE.

BapuanTel 3ananus 3

Ne fi(y) fa(y) f3(x) f4(X)
BpHAHTA
1 Y cosy+(2— X 1+x
— cosl)y
2 ¢’ ey’ y 1-x° x°
3 1-y? y sinx+1-— — X
x*(1 + sinl)
4 0 y sin x— x%-sinl X
5 & +y(l-e)-1 y 0 x
6 y cosy+ (3— X 1+ 2x
—cos 1)y
0 y sin x— x>-sinl X
2ey — (1+ + —y 1-x° X—2
2e)y*— 1

9 ~10y* -8y +6 | —10y*— 30y + 22 X+ T7X+6 Ox? — 15x — 12
10 ~ 7y -5y+3 | —7y*—21y+13 6x2 + 4x + 3 6x2—12x—9
11 1 y+1 1 1+x
12 1 oY 1 o
13 —y* -5y 4 + 5y -y X* + 3x X2+ 3x+ 4
14 3-7y 76y 4x + 3 5X — 4
15 0 siny 0 sin x

9.2.8. JlabopaTopHas padora Ne§

Cl'[eKTpa.]'[l)Hblﬁ AHAJIN3 U CHHTE3

[TopsimoK BBIMONHEHUS MTPaKTUYECKON paboThl Ne§

3amanme 1.

1) Beruucnuth nepsble mecTs nap koddduimenToB pasnoxenus B psan Oypoe ¢pynkiun f(t) Ha

orpeske [0, 27].

2) [Toctpouts rpaduku 1, 2 1 3 rapMOHUK.

3) BemonHauTh rapmonnueckuii cuate3 ¢pynkuun f(t) mo 1, 2 u 3 rapmonunkam. Pe3ynbraTel cuH-

T€3a 0TOOPa3UTh TpaPUUECKH.

BapuanTse! 3ananus |

No
BapHaHTa

(t)

Ne
BapHaHTa

(1)

No

BApUAHTA

f(0)
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1 Cost 6 Cost-Cos|Sint| 11 Sin m
1+ Cos? 2t
2 )
Sin t 7 arctg(Cos0,5t) 12 Cos m
1+ Cos? 2t
3 Sin2t + Sin*3t 8 sint 13 o-10(t-7)*
3+ Sin t + Cos2t ©
4 Sin3t 9 Sint + |Sin2t| 14 sl
3
‘Sin t‘ +|Cost] ©
S |sin3t| 10 2 15 eost
Cose Sin(lj e 2Cos(Sin t)

3amanmue 2.

1) BBINONHUTD KIIaCCHYSCKH CIIEKTPaIbHBIN aHau3 u cuHTe3 QyHkimu f(t).

2) Otobpa3uth rpaduyecku CHEKTPHl aMIUIMTYX W (a3, pe3yabTaT CHEKTPAIbHOTO CHHTE3a
byuximu f(t).

3ajnanue 3.

1) BBINONHUTD YKCICHHBIN ClieKTpasibHBIN aHanu3 u cuHTe3 GyHkuuu f(t). s sroro HeoOxo-
MO 3a/1aTh UcxoaHyIo ¢yHkmuto f(t) muckperHo B 32 oTcuérax.

2) OroOpa3uTh rpaguyeckd CIEKTPbl aMIUTUTYA U (a3, pe3yabTaT CHEKTPAILHOTO CHHTE3a
byuximn f(t).

3aganue 4.

BhinmomHUTE crieKTpalibHbIi aHamu3 U cuHTe3 Gynknuu f(t) ¢ momomipro BIID. [lns 3Toro Heoo-
XOANMO:

1) 3agath ucxoanyr Gynkuuto f(t) auckperro B 128 orcuérax;

2) BemonHuTh npsimoe BII® ¢ momompio ¢pynkiuu fft u oroOpaszute rpaduueckn HalieHHBIC
CIEKTPBI aMIUTUTY U (ha3 TEPBBIX MIECTH TAPMOHUK;

3) BeinoaHUTH 00patHOoe BII® ¢ momomnrsio ¢yuknuu ifft 1 0T0OpasuTh rpadudyeckn pe3ysabTar
creKTpajgbHOTO cHHTe3a GyHKuu f(t).

3ajaHue 3.

Beimonauts pusbrparuio Gyaknuu f(t) ¢ momorsio BIID:

1) cuntesupoBarh GyHkiuo f(t) B BuIe mosie3Horo curxaia, npejacraBieHHOro 128 orcueramu
BEKTOpA V;

2) K TOJIE3HOMY CHTHATY V MPUCOEAWHUTH IyM ¢ rmomomuisio pyrkuuu d (rd(2)-1) u chop-

MHpPOBaTh BEKTOp U3 128 OTCUETOB 3alIyMIIEHHOTO CUTHAJA S;
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3) npeoOpa3oBaTh CUTHAJ C ITyMOM S W3 BPEMEHHON 00JIaCTH B YaCTOTHYIO, UCIIOJIB3YsI TIPSMOE

BII® (pynxmus fft). B pesynapraTe nomayuntcs curHan f u3 64 4acTOTHBIX COCTABIISIOLIHX;

4) BBIMONHUTH GUIBTpPYIOIIEE MpeoOpa3oBaHUe ¢ MOMOINBI0 (QyHKIMHM XeBHUcaiga (mapamerp

bupTpanuu o = 2);

5) ¢ momoineio ¢yukiuu ifft BermonHuTh 00patHoe BII® M MOIyYUTh BEKTOP BHIXOAHOTO CHUTHA-

na h;

6) MOCTPOUTH TpauKH MOJE3HOTO CUTHAJA V U CUTHAJA, MOJYYEHHOTO (puibTpamuen 3amym-

JICHHOT'O CUTHAaJa S.

Kpurepun oueHku 1a60opaTopHbIX padoT:

- «3a4TEHOY»: pabOoTa BHITIOJIHEHA B COOTBETCTBUU C METOIMUECKUMU YKA3aHUSIMHU,
odopMIIeHa TPAMOTHO, CTYIEHT TEXHUYECKU MPaBUIHLHO (POPMYIIUPYET OTBETHI Ha
paccMaTpHBaeMbI€ BOIIPOCHI.

- «HEC 3a4TCHO» pa60Ta BBIITOJIHCHA C OIHI/I6KaMI/I, CTYACHT HC UMCECT IPCACTABJIC-

HHA O paCCMATPHUBACMBIX BOIIPOCAX, h1%(s0) pa60Ta HC BBIITIOJIHCHA

TecToBbIE 3a1aHUSA

3apaHue Net

CraTucTuueckue MOJACIIA OTIUYAOTCA OT APYTIUX MATCMATUICCKUX MOHGHGﬁ B

3aBUCHUMOCTH

Bbibepute oavH 13 5 BapuaHToB oTBeTa:

OT XapakKTepa NPUMCHACMOro MCToia MOACIUPOBAHUA U
HCIIOJIB3YyCMOI'O MaTCMATUYCCKOI'O alllrapara

oT crioco0a uiu GOpMbI UX MPEACTABICHUS
OT CTETEHU OTPAXKEHHUS COOTBETCTBYIOIINX CBOWCTB OOHEKTOB
OT CTETICHU OTPAKEHUS ONPEICTICHHON MOTHOTH OOBEKTOB

oT Hp@I[MCTHOﬁ o0iacTv u 3a1a4 MOACIMPOBAHUA

3apaHue Ne2

TeopeTnKko-MHOKECTBEHHBIE MOJIENIN OTINYAKOTCS OT IPYTUX MaTE€MaTHUYECKUX
MOJIEJIEN B 3aBUCUMOCTH

Bbibepute oouH n3 5 BapuaHToB OTBeTA:

OT XapakKTcpa IIPUMCHACMOI'0O MCTOda MOACTIUPOBAHUA UIINU
HCIIOJIB3YyCMOI'O MaTCMATUYCCKOTO allapara

oT crioco0a uau GOpMBI UX MPEACTABICHUS
OT CTEIICHU OTPAKEHHUS COOTBETCTBYIOIINX CBOWCTB OOBEKTOB
OT CTEIICHU OTPAKEHUS ONPEICICHHON MOTHOTH O0BEKTOB

oT HpCI[MGTHOﬁ o0iacTv u 3a1a4 MOACIMPOBAHUA
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3apaHue Ne3

A6CTpaKTHO-aJ'IF€6paI/I‘{€CKHe MOJICIIA OTINYAKOTCA OT APYTUX MATCMATUYICCKUX
MOI[CJ'IGfI B 3aBUCHUMOCTHU

Bbibepute ognH 13 5 BapnaHToB OTBETA:

OT XapakTepa IMMPpUMCHACMOIo0 MCTOJIa MOJACIIMPOBAHHNA UIIN
HCIIOJIB3YyCMOI'O MaTCMATUYCCKOI'O allrrapara

oT crioco0a uau GopMbl UX MPEJCTABICHUS
OT CTEIMEHU OTPAXKEHHUS COOTBETCTBYIOIINX CBOMCTB OOHEKTOB
OT CTETICHU OTPAKEHUS ONPEACICHHON MOJHOTHI OOBEKTOB

oT HpC,ZIMGTHOfI obnacT U 3a1a4 MOICIIMPOBAHUA

3apaHue N4

Heuetkue MOZACIN OTIUYAKOTCA OT APYIUX MATCMATUICCKUX MOHCHGﬁ B

3aBUCHUMOCTH

Bbibepute oouH n3 5 BapuaHToB OoTBeTA:

OT XapaKTcpa IIPUMCHACMOI'0O MCTOda MOACTIUPOBAHUA UIIHU
HCIIOJIB3YCMOI'O MAaTCMATHYCCKOI'O aIllIapara

OT crioco0a uiu GOpMbI UX MPEACTABICHUS
OT CTEIICHU OTPAKEHHUS COOTBETCTBYIOIINX CBOWCTB OOBEKTOB
OT CTEIICHU OTPAKEHUS ONPEICTICHHON MOTHOTH OOBEKTOB

oT HpCIIMGTHOﬁ o0iacTv u 3a1a49 MOACIIMPOBAHUA

3apaHue Ne5

ABTOMAaTHBIC MOJCIHU OTIIMYAKOTCA OT APYTHX MATCMAaTUICCKUX MO)IGJ'IGIZ B

3aBUCHUMOCTH

Bbibepute oouH n3 5 BapuaHTOB OTBeTA:

OT XapaKTcpa IIPUMCHACMOI'0O MCTOda MOACTIUPOBAHUA UIINU
HCIIOJIB3YCMOI'O MAaTCMATHYCCKOI'O aIllIapara

oT crioco0a uiu GOpMbI UX MPEACTABICHUS
OT CTEINICHU OTPAKEHUS COOTBETCTBYIOIINX CBOMCTB OOBEKTOB
OT CTETMEHU OTPAXKEHUS ONPEICTICHHOM MOTHOTH OOBEKTOB

oT HpCI[MGTHOfI o0iacTv u 3a1a4 MOACIMPOBAHUA

3apaHue Ne203

YKaKuTe BEKTOP M CIIydalHbIX YHCEJI, HMEIOIINX SKCIIOHCHI[HATbHOEC
pacrpeesicHue.

1)

Bbibepute oouH n3 6 BapuaHTOB OTBeTA:

reverse(v)
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Ykaxxute BEKTOp M CIy4alHbIX YUCEII, UMEIOIIMNX pacnpeaencaue dumepa.

VYkaxurte BEKTOp M Cﬂy‘{aﬁHbIX YHUCCII, UMCIOIINX I'aMMa-PacCIIpCaACICHUC.

rexp(m, r)

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

3apnaHue N2204

Bbibepute oonH n3 6 BapuaHTOB OTBeTA:

reverse(v)

rexp(m, r)

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

3apaHue N2205

Bbibepute oouH n3 6 BapuaHTOB OTBeTA:

reverse(v)

rexp(m, r)

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

3apaHue N2206

YKaKUTEe BEKTOP M CIIydalHbIX YHCEN, IMEIOIINX FTEOMETPHUICCKOE
pacrpenescHue.

N -

R
NSNS B N N BN N

(2})

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

3apaHue Ne207

VYkaxute BeKTOp K CiTydaliHbIX YUCEIT C TUIIEPTeOMETPHUCCKUM pacIpeieICHHEM.

BbibepuTte oanH 13 6 BapnaHToB OTBETA:
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reverse(v)

)
2) rexp(m, r)
3) rE(m, di, d2)
4) rgamma(m, s)
5) rgeom(m, p)

)

rhypergeom(k, n, M, N)

10. O6pa3oBare/ibHbIE TEXHOJOTUH U MEeTOAUYECKHE YKA3aHUS 10 OCBOEHUIO
AUCUMILUIUHBI (Y4e0HOI0 Kypca)

OcHOBHOI1 00pa30BaTEIbHON TEXHOJOTUEN MPU U3YUYECHUH TUCLUIUINHBI 5B-
JSIeTCsl IPUMEHEHHE TEXHOJIOTHH TPaJAULIMOHHOTO 00yUeHUS.

Ha 0a3e, monyyeHHBIX Ha JIEKIMSIX TEOPETUUYECKUX 3HAHUMN, NMPU MPOBEE-
HUM TPAKTUYECKUX 3aHATUI BBISBIAIOTCS U MPUMEHSIOTCS HEOOXOJUMBIE CBS3H
MEX/1y TEOPETUUECKUMH 3HAHUAMU U KOHKPETHBIMU HAaBBIKAMU IPUMEHEHUS 3THX

3HAHUU Ha IIPAaKTHUKC.

MeToanueckune PEKOMEHIAIHUH 110 H3YUCHHUIO TUCIHHUILJIUHBI

MaremMaTH4eCKO€e MOJAEJINPOBAHNE TEXHOJOTHYECKHX MPOLIECCOB

Mopyns 1 ITpaxTrueckoe 3ansatue Nel
OcHoBbl paboTsl ¢ mporpammoit «MathCAD»
Mopyns 1 [TpaxTrueckoe 3ansTue Ne2
Pemenne ypaBHeHUI
Monyis 1 [TpakTuyeckoe 3anstue Ne3
WNuTepnossius v npeackazaHue
Monyns 2 [TpakTryeckoe 3ansTue Ned
Matemaruueckasi 00paboTKa pe3yabTaTOB AKCIIEPUMEHTAIbHBIX JaH-
HBIX
Monyis 2 [TpakTryeckoe 3ansTre NeS
YucneHHoe HHTErpupoBaHue U 1uddepeHpoBaHme
Monyis 2 [TpakTryeckoe 3aHsTre Neb
Pemennie 00bIKHOBEHHBIX U PepeHInaNbHbIX YpaBHEHUN
Monyns 3 [TpakTuyeckoe 3anstue Ne7
Pemenne nuddepeHManbHbIX ypaBHEHUI B YaCTHBIX MPOU3BOAHBIX
Monyis 3 [TpakTryeckoe 3ansTre N8
CrexTpanbHbI aHAJIN3 U CHHTE3
MoayJs 1

Tema. O6mIHE BOIIPOCH MATEMATHYECKOTO MOCITUPOBAHUS.
Heap v 3a1a4u N3yYEeHUS.

Heab — nonydyenue

TCOPCTUICCKUX 3HAHUM O OCHOBHBLIM OCHOBOIIOJIAraro-

UM ITIOHATHUAM MATCMATHYCCKOI'0O MOJCIIMPOBAHUA TCXHOJIOTHYCCKHUX IIPOLCCCOB.

3amaun:
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1. O3HaKOMHUTBCSI C OCHOBHBIMU TE€PMHHAMU U ONPEJCICHUSIMU MaTeMaTHy4e-
CKOT'0 MOJICJTUPOBAHUA.

2. [TonydyeHue mpakTUUECKHUX HAaBBIKOB MaTeMaTHYECKOTO0 MOJICIUPOBAHMS.

N3y4yuB JaHHBIA MOYJIb, CTYACHT H0JI7KEH:

HMeTh MpeAcTaBJIeHre O BO3MOKHOM BUPTYJIBHOM MOJICIIMPOBAHUM PAOOTHI
TEXHUYECKOTO YCTPOMCTBA M TOJydYe€HHE HEOOXOAMMBIX €r0 XapaKTePUCTUK JIs
Han0oJIee ONTUMAJILHOTO IPOSKTUPOBAHUSI.

3HATb METOJIbl U CPEJICTBA T€OMETPUUYECKOTO MOJCIHPOBAHUS TEXHUYECKUX
00BEKTOB; METOJIOJIOTHYECKHUE OCHOBBI (PYHKITMOHHUPOBAHUS, MOJCITHUPOBAHUS U
CHUHTE3a CUCTEM; OCHOBHBIE METOJbl aHallM3a BO BPEMEHHON M 4aCTOTHOM oOna-
CTSIX, CIIOCOOBI CHHTE3A.

yMeThb CTPOUTh MAaTeMAaTHYECKHE MOJECIH OOBEKTOB M CHCTEM; IPOBOIUTH
aHaju3, OLICHUBATh CTATUCTHUYECKUE U JTUHAMUYECKHUE XAPAKTEPUCTUKH; BBIMOJI-
HATHh aHAJIN3 TEXHOJIOTHYECKHUX MPOIIECCOB KaK OOBEKTOB.

BJIaJleTh HaBBIKaMU O()OPMIICHUS MPOCKTHON M KOHCTPYKTOPCKOM JIOKYMEH-
Tauu B cooTBeTcTBUM ¢ TpeboBanusmu ECKJ]l; HaBpIkaMu MpUMEHEHUS dJIEMCH-
TOB aHaJIKM3a ATaIOB )KU3HEHHOT'O IIUKJIa TPOAYKIIHUH.

Ilpu oceoenuu memot Heo6X00UMO:
® H3Y4YUTh YU4eOHBbII MaTepual.
¢ BBINOJHUTH NPAKTHYECKHE 32IaHUS 110 TEMe.

MoayJs 2.
Tema. Pazinunbie METObI PELICHUS HEJTMHENHBIX YPABHEHUM.

Ieap 4 32124 U3y4eHUS.

Henab — O3HaKOMJIEHUE U OBJIAJICHUE METOAMKAMU KAaYE€CTBEHHOW M KOJIMYe-
CTBEHHOW OLICHKU TEXHOJIOTUYECKUX CUCTEM.

3apaum:

1. VI3yueHue pa3auyHbIX MOJXOJ0B U METOJMK pacueTa KaueCTBEHHOH U KO-
JIMYECTBEHHOM OIICHKH.

2. [lonmydeHnne MpakTUYECKUX HABBIKOB C TMOMOIIBIO BHITIOJHEHHS TpaKTHYe-
CKMX 3aJaHuM JUIs 3aKPETUIEHUS N3yYEHHOTO MaTepuaa.

N3y4uB 1aHHBIM MOAYJb, CTYACHT J0JI2KEeH:

UMeThb NpeJcTaBJIeHne O BO3MOXKHBIX CIIOCO0AaX pacyeTa KOJTUYECTBEHHON U
KA4E€CTBEHHOW OLEHKH TEXHOJIOTUYECKUX CHCTEM.

3HaTh TEHJCHIIMU PAa3BUTHUS KOMIIBIOTEPHOU IpaduKu, €€ pojib U 3HAUYECHUE B
VHXEHEPHBIX CHUCTEMAX W MPHUKJIATHBIX MMPOrpaMMax; THUIIOBBIE MAKETHI MPUKIIAM-
HBIX IIPOIPAMM aHajau3a IMHAMUYECKUX CHCTEM; KMHEMAaTUYECKYH CTPYKTYpYy U
KOMIIOHOBKY CTaHKOB.

YMeTb pPAacCCUUTBHIBATH OCHOBHBIE KAauE€CTBEHHBIE I10KA3aTENIM, BBINOJIHAITH:
aHaJln3, CUHTE3; pa3padaTbiBaTh AJITOPUTMBI LIEHTPATM30BAHHOIO KOHTPOJIS KOOP-
JUHAT TEXHOJIOTMYECKOTO 00BEKTa; COCTABIISATh CTPYKTYPHBIE CXEMbI, X MaTeMa-
TUYECKUE MOJEIH KaK OOBEKTOB; MCIOJIb30BaTh OCHOBHBIE METOAbI MOCTPOEHUS
MaTeMaTHYECKUX MOJEIIEN MTPOIIECCOB, CUCTEM, UX PJIEMEHTOB U CUCTEM.
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BJIAJleTh. HAaBbIKAMU TOCTPOEHHUSI TEXHOJIOTUYECKUX CHUCTEM; HaBbIKAMHU
HaJaJKu, HACTPOUKHU, PEryJIUpPOBKU, OOCTYKUBAHUS TEXHUYECKUX CPEICTB U CH-
CTEM.

Ilpu oceoenuu memot Heo6Xx00UMO:
® M3Y4YHMTh YUeOHBbI MaTepual;
¢ BBINOJHUTH NPAKTHYECKHE 32IaHUS 110 TEMe.

Moayas 3.
Tema. IIpoGnemsl nonyuyenus Ha OBM ciydailHbIX 4YMCIOBBIX IOCIEIOBA-

TEJIBLHOCTEH C 3aIaHHBIMU BEPOSITHOCTHBIMU XapPaKTEPUCTHUKAMHU.

ean u 3a1a4n U3y4YeHU.

Hean — N3yueHnue u 0cBO€HHE BO3MOXKHOCTHU MPOBEJCHUSI CUHTE3a U aHAn3a
TEXHOJIOTUYECKUX CUCTEM.

3amaun:

1. 3yunuTh METONUKY MIPOBEACHUS CHHTE3a U aHAJIM3a TEXHOJOTHYECKUX CH-
CTEM.

2. [TonyyeHne MpaKTUIECKUX HABBIKOB C ITOMOIIBIO BUPTYaAJTBHOTO IKCIIEPH-
MEHTA.

N3y4uB 1aHHBIA MOAYJb, CTYACHT J0JI2KEeH:

HMeTh MpeICcTABJeHHe O TaKUX KIIOUEBBIX MOHATHUAX B MATEMAaTHYECKOM
MOJICTUPOBAaHUY KaK CUHTE3 U aHAJIU3.

3HATh O0IIMe TPeOOBAaHUA K TEXHOJOTMYECKUM CHCTEMaM MPOCKTHUPOBAHUS,
OCHOBBI TEXHOJIOTUYECKOTO PETYIUPOBAHUS; CPEACTBA ISl KOHTPOJIS,, UCIIBITAHUM,
JTMArHOCTUKHU 000pYAOBaHUSI.

YMeTb PacCUMTHIBATH OJJHOKOHTYPHBIE 1 MHOTOKOHTYPHBIE CUCTEMBI ITPUMeE-
HUTEJIHHO K KOHKPETHOMY TEXHOJOTUYECKOMY OOBEKTY; paboTaTh ¢ KaKMUM-JTHOO
13 OCHOBHBIX TUIOB MPOTPAMMHBIX CHCTEM, MPEAHA3HAYEHHBIX NIJII MaTeMaTuye-
CKOTO M MMHUTAIMOHHOTO MoaenupoBanus Mathcad, Matlab.

BJIa/IeTh. HAaBBIKAMU aHAJIU3a TEXHOJIOTUYECKUX MPOIECCOB U BbIOOpa (DyHK-
[IMOHAJILHBIX CXEM; HaBbIKaMU O(DOpMIICHUS PE3yIbTATOB UCCIIEA0OBAHUM U MPUHSI-
THSI PELLICHUM.

Ilpu oceoenuu memot Heo6X00UMO:
® M3Yy4YUThb YUeOHBIN MaTepHaJl;
¢ BBINOJHHUTH NPAKTHYECKHE PA0OTHI.
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11. YueOHO-MeTOoaM4Yeckoe U MHGOPMALMOHHOE oO0ecmevyeHHEe TUCHH-
IJIMHBI (Y4e0HOr0o Kypca)

11.1. O0s13aTesbHAsI JIUTEPATYypPa

Ne
/o

bubnuorpaduueckoe onvcanue

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

KonnuectBO
B Oubiamnore-
KE

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

yuebHoe rmocobue

9BC
IPRbooks"

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

yueOHOe mocobue

OBC
"ZNANIUM.C
oM

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

MPaKTUKYM

9BC
IPRbooks

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

ydyeOHoe ocobue

OBC
"ZNANIUM.
COoM"
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11.2. JlomosHMTeJbHAS JUTEpaTypa M y4deOHbIe Marepuaabl (ayamo-,
BH/1€0- NTOCOOUS U JP.)

e (oun HayuHoit oubamoreku TI'Y:

Ne bubnnorpaduueckoe onucanue Tun (yuebnuk, | KomnuectBo
m\IT ydgeOHOe TI0co- | B OMOnmoTe-
oue, yaeOHO- Ke
METOIUYECKOE
nocoOue, npak-
THUKYM, JIp.)
bype B. M. Teopus BepossiTHOCTEN U MaTe- y4eOHUK OBC «Jlaub»
MaTHUYeCKass CTAaTUCTUKA [DJIEKTPOHHBIM
pecypc] : [yuebnuk] / B. M. bype, E. M.
1 | ITapununa. - Cankr-IletepOypr : Jlaus,
2013. - 416 c. : w1 - (YueOHUKH 1A BY-
30B. CnernmanbHas snutepatypa). - ISBN
978-5-8114-1508-3.
bopoBkoB A. A. Maremarndeckass CTaTh- y4eOHUK ObC «Jlanb»
CTUKa [DNEKTpOHHBIA pecypc] : yueOHUK /
2 A. A. bopoBkos. - U3a. 4-e, crep. - CaHkT-
[TerepOypr : Jlansb, 2010. - 704 c. - (Knac-
cudeckas yuyeOHasi TuTeparypa 1o Marema-
tuke). - ISBN 978-5-8114-1013-2.
Tyran6aeB A. A. Teopust BeposiTHocTel u | ydeOHoe rmoco- | DbC «Jlanby
MaTeMaTH4ecKasi CTaTUCTUKA [DJIEKTPOH- oue
HBIN pecypc] : yue6. mocodue / A. A. Ty-
3 |rambaeB, B. I. Kpynun. - CaHnkr-
[lerepOypr : Jlans, 2011. - 224 c. : . -
(YueOnuku mis By30B. CrenuanbHas Ju-
tepatypa). - ISBN 978-5-8114-1079-8.
COI''TACOBAHO
JlupexTop HaydHOU OMOINOTEKH A.M. AcaeBa

« »

(noonucyw)

20 T

MIT

(H.0. Pamunus)
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11.3. Ilepeuenns pecypcoB MHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI
cetu ""UnTepHeT"

1. Poccwuiickas rocyaapcrsernas oubiamnoreka (PI'B), r. Mocksa — http://www. rsl.ru.

2. Nndopmannonnas cuctema "EnuHoe OkHO moctymna K oOpa3oBaTelbHBIM pecypcam”
co3naHa o 3akaszy denepaibHOro areHTCTBa Mo oopaszoBanuio B 2005-2006 rr. Ha nanHbI 11e-
puon B Ob yxe cobpano 6omnee 11 Thic. ydeOHBIX MaTepHalIOB pa3audHbIX By30B Poccun. B OK
— Oonee 30 ThIC. omucaHWi, a Tak ke ecTh "[occapuii" u pasgen "Cucrema HOBOCTEH'" MO
Ha3BaHHOW TeMaTHKe. DTO YHUKAJIbHBINA 00pa30BaTENbHBINA MPOEKT B PyCCKOs3bIYHOM MHTEpHE-
te. IlonmHbI JOCTYN KO BCeM pecypcam, BKIIIOUas MOJHOTEKCTOBbIE MaTepuasbl OMOIHOTEKH,
IPEOCTABIIACTCS BCEM MOJIb30BATENISIM B CBOOOIHOM pexxkume — http://window.edu.ru.

3. Unrepuer-6ubaroreka oOpa3oBaTeNbHBIX H3JaHUM, B KOTOPOW COOpaHbl 3JIEKTPOH-
HbIe YYeOHHKH, CIPAaBOYHBIC M yuyeOHbIe TOCOOUs. Y JOOHBIN MOMCK MO KIFOYEBBIM CJIOBaM, OT-
JCITBHBIM TEMaM M OTpaciiaM 3HaHus — http://www.edulib.ru

11.4. IlepeyeHb NPOrpPaMMHOI0 OOecneYeHust

Ne HaumenoBanmue I1O KounyecTBo | PekBU3UTHI 10roBopa (xara,
n/n JINLEH3 U HOMeEp, CPOK J1eiiCTBUA)
1 Windows 1398 JoroBop Ne 690 ot 19.05.2015r.,
CPOK JeHCTBHA - OeCCpOUHO
2 Office Standart 1398 HoroBop Ne 727 ot 20.07.2016r.,
CPOK JeHCTBHA - OeCCPOUHO
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http://window.edu.ru/
http://www.edulib.ru/

11.5. Onucanue MaTepuaJIbHO-TEXHUYECKO 0a3bl, HEOOXOAUMOM ISt
OCyILIeCTBJIEHHSI 00Pa30BaTEILHOI0 MPoLecca Mo AUCHHUILUIMHE (MOLYJII0)

HaumenoBanue 060pyno-

BAHHBIX YYeOHBIX Ka0uHe- daxTnueckuii axpec N% 2 E
TOB, JIa0opaTopHuii, Ma- A =
Ne IlepeyeHb 0OCHOBHOIO 000- | y4eOHBIX KAOMHETOB, = S,
CTEPCKHX H JIP. 00bEKTOB . s e
n/n pylOBaHMSs J1abopaTopuii, Ma- = =3
AJISl IPOBEACHHs PAKTH- CTepeKHX M P, g =S
YeCKHUX M J1adopaTopHBIX = 2 =
3aHATHH
KomnerotepHsiii kiacc. | IlepenocHoit npoekrop, | 445020, Camap- 52,9 15
Y4ebHast ayIuTOpUs IS | OKPaH, KOMIIBIOTCPHBI CTON, | ~peaq 061, T. Tolb-
MIPOBEJICHUS] 3aHATUH JIEK- | CTOJI  NPENOJaBaTEIbCKUH,
UOHHOTO THMA. Yd4eOHas | CTyd, JOCKa ayIuTOpHAs, ATTH, Y11 Eeﬂopyc-
ayIuTOpMs /IS TIPOBEJICHHUs | CTON  ydeHumueckuit asyx- | CKad, 16B
3aHATHIA CEMUHApCKOro TH- | MecTHbIH, [TK no3unug 1o 111
na. YueOHast ayiuTOpHs AJIs Ne9,
NpOBEICHUsT Tab0paTOPHBIX 3 srax, (E-306)
pabot. YueOHas ayauTopus
1 JUI1 KypCOBOTO MPOEKTUPO-
BaHMs (BBIIOJIHEHUS KypCO-
BEIX paboT). YueOHas aymu-
TOpUsl. UId  IPOBEJICHHS
TPYNNOBBIX W WHAWUBULY-
aJbHBIX KOHCYJIbTal[H
YuebHas ayauTopus UL
MpOBEJACHUS 3aHATHUIl  Te-
KyIIero KOHTpOJIA M Ipo-
MEXYTOUHOM  aTTECTALUU.
(E306)
Vuebuast ayauropus s | Cron  mpenopasatensekuid, | 445020, Camap- | 71,5 066
MPOBEACHUA 3aHATHH JeK- | CTONBI Y4CHWMECKHE JBYX- | cpag oG, 1. TONB-
UOHHOTO THMA. Y4eOHas | MEeCTHbIe (MOHOOJIOK) , CTYIL,
ATTH, yiI. bemopyc-
ayAMTOPHS /IS IPOBEICHUS | JOCKa ayIuTopHas (Meno-
3aHATHH ceMMHapckoro Tu- | Bas), kadenapa, npoekrtop, | CKad, 16B
na. Y4ueOHas ayIuTOpHs Ui | SKpaH, IMPOIECCcop nounuss  mo  TII
KYpPCOBOTO IIPOEKTUPOBAHUS Ne20,
2 (BBIMOJTHEHNUS KypCOBBIX 3 stax, (E-309)
pabot). YueOHast ayAUTOPHS
JUTS IPOBEICHHS IPYIIIOBBIX
U WHAWBHUIYAIbHBIX KOH-
cynpTanuii. YueOHas ayau-
TOpHS Ul TPOBENCHUS 3a-
HATUA TEKYyIEro KOHTPOJI
U IPOMEKYTOUHOU aTTecTa-
. (E-309)
Cron yueHmueckwii, ctyn, | 445020 Camapckas 84,8 16

KoMnbroTepHslii Kiacc.
[Tomermmenue ans camo-
CTOATEIbHOU pabOoTHI.
VYuebHast ~ ayauTopus
JUTST TIPOBEJICHUS 3aHsI-
TUI CEMHUHApPCKOTO TH-
na. YdeOHas ayauTo-
pust Ui KypCOBOTO
MPOEKTUPOBAHUS  (BBI-
MOJHEHUS  KYPCOBBIX
pabot). YueOHas ayau-
TOpUS ISl IPOBEACHUS
TPYNIIOBBIX W WHIWBH-

IIK ¢ BBIXOIOM B CETh HH-
TEpHET

obuacts, . TonbsTTH,
yin.benopycckas, 14,
no3unus o TIT Ne 48,
4 yrax, (I'-401)

41




Ne
n/n

HaunmenoBanue 060pyno-
BAHHBIX YYeOHBIX KaOuHe-
TOB, JabopaTopuii, Ma-
CTEPCKHX H JIp. 00beKTOB
IJISl MPOBEAeHUs] MPAKTH-
YeCKHUX M J1adopaTopHBIX
3aHATHI

IlepeyeHb 0OCHOBHOIO 000-
pyAoOBaHMsA

dakTuvecknii agpec
yueOHbIX KaOHHeTOB,
Jabopartopuii, Ma-
CTepPCKHX M Ap.

ILnomanp, M

KoanuectBo

MOCaTOYHBIX
MeCT

IyadbHBIX KOHCYIIbTa-
nui. Y4yeOHas ayauTo-
pusi IS TIPOBEICHUS

3aHATUIA TEKYILEero
KOHTPOJIE U TPOMEXKY-
TOYHOM  aTTecTaluu.
(I'-401)
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